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m m 

[0001] mB^(D6^m 
[0002] 'm^wm 

mPfmitmmnmmi-i. i'pmmmtmK (9oo-iooo°c) , ^m(D^\,^'mnm 

<Sr^J!jp-r^i:<^Ji^3dSjj^M2003-22821-^<^^*5<tt;«#M2003-22822-i-^^ 
[0004] \^1iAJi:ip>h. rttb^^BJ^fi. -^i^iii^^^hjfl-<u':r:A-^y(Ym\:Mt>^^fi^'^ 

2 

[0005] *fc. #M2003-l878ll#4^^tJ:{*, ^M^i:m^K-e^feCS®?^:35f;^i«^ 
a,Sr) MnO , (La, Ca) MnO . (La, Sr) (Mn Fe )0 ;'.^if;55^tf f>tl. 

1-6 3 1-6 3 1-6 y 1-y 3 

2 3 2 3 

[0006] *fc, #M¥8-41674-^<i^#JUi. (La Sr ) MnO ({fiU 0. 1^x1^0. 4) 

l-xl xl 3 
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•So 

[0007] #M¥8-i80886-^<2^#};i{i, ^m.mtmMV:t<Dmi^4^yhvr^mM^'^tzi^ 

[0009] ^fc. 4#M2003-173801-^4^f^l;ifi. la#:^'^bi^?i^Wmm^::^3V^T> «^ 

1-x X 2-6 

[0010] u;6^L>je;6SP3, :itihmmmmi^h-^xh. ^mm^hcD^^m^xi^Xs mmn^ifv 

[0011] — #M20O2-l34132-^-i5:#(cf*, -^:y:ff>'^^t^^viy:^:iu^hmmtmf>^ 

o 
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[0015] [iiii]{:i. Rf^i5'-r:^(^@^i?'fbi^«3fs|.mm<7)fiffffi^^-riiiT-fes„ 

^um(D—mmtvx(D^%mm.mR!t>m57!)^m'fhti. ^tzmmwsts mn 

[ia4](^. |Il3(^«3^l;i:}oV>T. ^^{lijmaS^Ses^lS^SCSa. 5b) (Cl<t'9fll^U 

[ii5]{*. iii3c^#3tici;!]pxL-c. ^Mjm^s;;SJi4a<^. mMmt(Dm^. 

[Ill6]{t. I1I5(^)«^(;1*3V>T. ?&^{|iJ«<^S)^:®5^1S^Ji(5a. 5b) 

[Ili7]«. «^4#14Mc^fci?)(DSi^^ji«j£^ffiiJ^i-Sfci?)(D«mt#^^^-ri21-e 
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[0016] \s\i^m^y.mmmumM(Dm:^mi^ 

1/20 +2e~^0^~ (1) 

2 

^z:jov^T. mn-^:^tmm'<:^>t^&m\.xii^^^xy-r.mitm.m\z.ti:^. r^x^c^s 

H +0^"-»H 0 + 2e" (2) 

2 2 

CO+0^"^CO +2e~ (3) 

2 

M^4^r'r>'i5'-='^^i5^-2^^ggi-5r^{i<toTiJ1^^-^«^^^!9ttli-r^;a5 
[0017] |El2{i . ^;lJ;6@#:^ik^^«3|s^mmoX:4^«^^^■r^£;^f^ffill|-efcS 

t^mx.fz.m^mi^^m-r^o m2\z.^ox\-t. '^m.mxnmt. 'mM'^^t(Dm\^ 
. ^mM(D--mmhi\.x<DtM.m.mwmBLitsm^tmii^hn. -^tLnMn^t. mp^m 

[0018] ^fc. :^mm(Dm(om-^i.^mm{^xM. msi^^^n^x^K. :^mm^x^m 
i^mimmmmmmii;i.mnm(D-mmtL^x(DmmimmRit^m4a^^niirhti 
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[0019] ^fc. :^^m(Dm(D0^\.\,mmi^xtnt. m4K^^ti^iioi^. ^mm^^x^m 
[0020] ^fzs :^^m(D%fi(Dmmi^xtnt. &s±<Dmmmm^m^^t>'^itmmmm^ 

[0022] t^^oT. mnmi^Lm-r^^xmmmmiirhtixfj^^m^ia^. ^(Dmm«(om 
\f^mmicxtnt. mm9:(Dmmmm<Dm:m^:isi-f^'^>':^>(D^^mi-i. o. 6-3 

.«^MO^^j^{|iJcD^®{c4bnt5-^^;!5f^(^-^#»«10j|*%7l^vKS^dW* 

[0023] t.fc. mnmt. mmwt(DmK^Kmmi^mifhtixfj:^m^ia-i,. :l(d^^'m. 

0. 6-3. 5fi»%;5W*U<> <t'9$f^b<{*0. 9-3fi»%-efe5o i^f^.:^^m(D 
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mxh^m^m^'T^.'rtiii^-hm^mcmtifc.mi^mimmmnmm^^mm.x 

^^^-<tnTi^(Dm^xh^o -rti:^h. mmmt. ^riKm'r^m<D^m\^m^x-^ 
±u i^tLmm'^f)^^mi:^^^^^Mm:mm.x. ^<D'&.^(D\^Ai\z.^^-r^h 

[0026] *^|g^c^ov^-c. mp^mi^m'r^m(D^ mf^mm<7)mm^^n^^>:^i^m(Dm 
-cfcSo &.r. •^>:ff>*i(DMm(Dfcib(DM.i^&^^&L^^i^x^ ^mmizx^mi^ 

[0027] mmm 

=i:=iT^ rsSZj >^;(7>'v=T*5j; W5/hyT^ll^$-ti:fcv?/V3^r^ rScYSZj * 
fcfi rssz/Yszj ■^fz.^^yY^)r^mm^'^fz^^^\-=^=-T^^YSZ} b^S. 
[0028] :^mm(OmipL\^Wm\^^f\^\'S.. SSZ\^^n:^:^tH^'-^r(Dm^-^. ScYSZ{;i*3 
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tS^[Bj±$^^5fcfctc:. CeO , Sm O , Gd O , Yb O , Gd O . Er O , Nd O , 

2 23 23 23 23 23 23 

Eu O . Ey O , Tm O . Pr O , La O *5j:t;?Bi O -^^hti^^mi^^^mifi^Md^ti: 

23 23 23 23 23 23 

O'J^^^BjtMtd-r^fcJ^tc:, Bi O , Al O , SiO ^c?^^^APbTt)J;V\ 

2 3 2 3 2 

[0029] Sfc. ;*:|g!g<^)$f*U>^#tcJ;n«. m)!!?K;i)S, ^^5|Sf^l#J<^m^E^c:fo^v^-C. ^ 

[0030] r:iT\ mmmm(Dmmn.mM(Di^^w^t\t^ :fv=-^hv^yi^mx^ibibtirz.n 

c i 

G 

N = (n + l/2n) / (S/m^) 

G c i 

G 

G G 

[0032] ^^0j{;i*3v ^T. mmn\i:ff^MMmm\f ^ti^. Mci^ma'immM<D}^^t^ 

2 

[0033] :^mmJ!^^^^XmM'K(Dm^ni^'^^^^tlXX\^^l()K lO// m-lOO ^l: mS^;as 
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^mmi¥mm(Du-^\Bii^^nm^^B\MmmsALD-2ooo^m\^^xum\^x 

#fetb67^7=VT^^ (50%^) (DmXh^o 

[0035] mmw(Djfmm^mm^^tifi:\^ mmm^mti. ^=^:^hxh^t\^ ^om.M. 

[0036] ^fc. mmw(DWM<Di'fm:mt. 4^yhVT^xu/^f:Ln:^:^>iyT(Dmm^i^— 
i^x^^ifmxhtntBi<mmm^ti^i:\^^iK ^ttm^-^^xh^. $f*uv\ 

[0037] :^^mm\(Dmm.\^mm^^M^ mmw\t^pti<thr.m-i!)^hm)^^ti. 
mmMR}t^mmK^^yhVT^mm^'^fci^^i-='^T (ysz) 7b>hfj:^m^. ^i.xm 

)|sf»J(^;^;^; V>?T§r@}^$i^fcv?/^3^T (SSZ) ^^(bfj:^mT!)mifhnxts:^7!}\ 
^(Dmxth'oXhX\^\ 

[0038] ^hiz^ ^|gpJ(^s'Jo^*bv^^^^;lJ;tL{^, mmmi'>ti:<th^m*^hmm^ 

[0039] 7|s:|§0^(^)SijO^*UV^^^{Cj;tl.{^. «^Kf*SSZ/YSZ(D«^Jt^^ 

nmm^sszxYsz=iy3t'r^:itt^x^^o si\<Dmi^xtiit. ^^mm 

^^i^m^UMK[^^^-oXSSZyYSZ = 3Xl, SSZ/YSZ=l/^3, SSZ/YSZ= 
3/lt^'fb$-e:T^J;V\ ^<C*3^^T% SSZ/YSZ=3/l,»r{i, i^/U=t=-T'Pi:im^ 
^tl^:^A>i^Tt^^yhVT<D^/l^iJC^?jk\^^ M^{^88molZrO -9Sc O -3Y O 

2 2 3 2 3 

[0040] 
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[0041] :^mm^^\^^X^nmi-ii. {}^fd:<th-^:^:ff>'^ts^ti-:fp^:fy4hmm\::i^^^ 

1— X X y 

nO (rrt?, A{:iCa*fcfiSr^^U xJiO. 15^x^0. 3^, yfiO. 97^y^l^?i 

3 

^^-^^(DXh^) xm^ti^9>i^l^-^>:^-^-(hXh^o 

[0042] :^mm<Diifi£.v\^mm^M'£. ^n.mi^fcit^%m^wm^. -^^-^^^isxxj^ 

bV>M^L-T«. M;t{^. (La A) (Mn Ni ) O (r^T\ AfSCa^fcf* Sr^^b 

1— X X y 1— z z 3 

, 0. 15^x^0. 3. 0. 97^y^l, 0. 02^z^0. 10^?^Si--5) 

:^:^mm'\^(DmM.7b>i^mmfmKm:^sx-c^mMm^mu mumtvxno. bum 

[0043] :^mm<Dm^-L\,^mmi^^tii-f. •^:y»i^t=^v^/v^^t^^x2-:r^i]y(Ymmit 

6^(Dm.J^b\^Xn.^ (Ln A ) (Mn Ni )0 (r^"C\ Lnf^Sc, Y, La. Ce. Pr. N 

1— X X y 1— z z 3 

d, Pm, Sm, Eu. Gd, Tb, Dy, Ho> Er, Tm, Yb, ■idi:XfUjdi^hti:^nt^hm\'f. 
tl5lffi*:fe{i2ai^Jl±^^U A(iCa^;fc{:iSr^^U 0. 15^x^0. 3. 0. 97^y 

^1.0. 02^z^o. io^m'^ir^h(DXh^)x^h^ti!}^xy)m'm^\^\ zib^O. 02^ 

0. ^^mtzTT^tx^ ^m-fm^mmm:mm.. *fcm^-r;^^>'^^^<J;<^c$ 
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, >^7P=i^r^-at?^'ft:i^tLTfiSSZ. ScYSZ, i3XXfYSZjf}^Xm^l^^\ 
[0045] ^^^,JrLTcOSSZ(i4b^tt6^;^7>':^T(Dia^l:^bT«3-12mol%(O^IS;iS0 

*bV\ *fc. ScYSZt::*5tt6;^:<7>'v^T^-r5/hyT(Z)'^H-@^ftf43-12mol%cO 
^IS>5W^UV\ YSZ(C*5tt5'f5/hyT(D|§^l:fi3-12mol%(7)$ilST? 

> ^M-t^!i^''^f>^h^c *fc, SSZ*3<fa«ScYSZl;i«, $P?t:iCeO . Sm O , Gd O 

2 2 3 2 

Yb O joJ:tJ«Er O ^>hm\ttl^<}y-fj:<ti,—m(Dmitm^5mol%£kTm^^ 

3. 2 3. 2 3 

iL-C«. — (CeO ) a O ) mU mSm, Gd, Y(^V tt^a^— 0. 

2 1-2X1 2 3 XI 

[0047] ^%m\^mif^mm^^>^^mm:^-r^m.imx-h^y>d'^^-^u-v^ 

^-fb^^irbTJ*. — D Ga E O ^fcfiLa D Ga E L O ({ab. D 

l-a a 1-b b 3 1-a a 1-b-c b c 3 

f:iSr, Ga, BaOia*fcifi2«iJX_h, E{:iMg, AK InCDia^fc{i2aj^Jt_b, LfiCo 
, Fe, Ni, Cr01®^/c{i2®J^;^±^^-r)-e^$t^a^)(7);a5$f^b<fflV^^t^.6o 

[0048] mpM 
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[0049] :^^m<Dtii-^v\,^mm\^^tii-£. m'^mn. mi\::=-^y^/i-t. v^/v^^r^^j^i^^ 
[0050] :^mm(D0^L-\^ mmi^ixtii-^^ mmmtL-x^ m.i\:,=-y^^^t. ^yhv^M.^mm 

J;'9YSZ(Z);^/5S^iffi-T?fcS::^^^ib. YSZcO;^;5S0^hSj5S^ CSZ(^YSZJ;i9^ib}^ 
cfcoT=';^h<7)ia."^;a^f>{iNiO/CSZ;6S;ftt.^J*LV\ ^ce*5> NiO/CS 

z{cfc^v^TtJH^$:M'^^:i^«^«?&<^)m5|s^;;{f;^#IS^T^-^3V^Tf*Ni/'csz^ne 

So 

[0052] M^c7)JF>^(^liMfefi> NiO/'SSZ*3j;tJ?NiO/'YSZ^^^£^B^1?iW;|S|-;5Si^ 
[0053] m#^;e-^»)is|-;^f^^c7)Sf£:;|r^^j;<tT*p-li:Sfcfe{c, 

[0054] ^^mmm^^.m 

1/20 +2e"->'0^" 

2 

<^s^&^^Eji-rsfcie)(c:, ^^mtmM'^t(Dmz.^ ^%m'mMK)tM^m'f^:i 
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[0055] :$:^0jic4ov>T> ^^mmmR}t^mitmm-f^^^mmm^m^^:LtJ!>m^v\'\ 

[0056] &.±(Dmj^:A^h. ;*:^5g<7>$f *Lv ^<i^t;iJ:tb(^. ^^Mm^S^S® ©0*LV^ 
^>t}|Sf<tLT. LaAMnO (^^T\ AfiCa^fcfiSr-efeS) t?*$t^5^>'^>'■^^;^■:^ 

3 

{i(La Ax) MnO ^^IBU/c^-^, yt^-fjlfiO. 15^x^0. 3, 0. 97^y^l^ 

1— X y 3 

[0057] ;^^P^o»^bv^^il^^J;^^{^> r(D7>'^>-^>':;5f':»--rh(:ifi. Sr*fcfiCaf::*p 
;tT. Ce, Sm, Gd. Pr, Nd, Co, Al, Fe. Cr, Ni#§r@^^-itfc:tj(D-efeoTt5^ 
V \ m^mM^-^fc (La. A) (Mn, Ni) O Xmi^t\.^m^(Dh<Dm^a Zr O 

3 2 2 

7 

[0058] *^P^{^*5^t§^^#J«1^HJ^^iic^SSZtc:{^, ^fji^CeO . Sm O . Gd O , Bi 

2 2 3 2 3 

2 3 

12 mo\%umxh^o 

[0059] 5|s:^BJ(^0*UV ^^^}c:J;tbfi. ^^ffiijm^S^Siif*. 9>"^>^'^>':ff-r4ht. S 
SZ^, — ^^(CeO ) (BO) (rr-e, BfiSm, Gd, Y(DV>-f tl/^ii^^^L. X 

2 1-2X 2 3 X 

fio. 05^x^0. i5^mrc-rh<DXh^)xm^ti^±v^M.mit!>^t:^m—Km-^ 



wo 2005/015671 



13 



PCT/JP2004/011368 



[0060] :^mm<Dm(D0^i.\,mmi^Mt. ^n.mmM^i:t^mi-i. ■^>'is>'^^xj-=-y 

[0061] r^-C% •^'^:ff>:iS^XJ^:=.^y^/U^^t^^x:i^^p^:fy4hmm^tm^. $f*b<fi. (Ln 

1 

A ) (Mn Ni ) O i^^. Lnf*, Sc, Y, La, Ce. Pr, Nd. Pm. Sm, Eu, Gd. 

— X X y 1— z z 3 

Tb, Dy. Ho. Er. Tm. Yb. i3XXJ^Lut>ht^:^m-A^tbmii:tl^\^^-rtl7!)^in-^fcn2 
mU±(Dh(D^mV. Ai-i, Ca*fc«Sr(DV^-rtl.^^^^Ux{iO. 15^x^0. 3^, 
y«0. 97^y^l^, ^LTzfiO. 02^z^0. 10%:m^-f'^h<DX'h^)X-M^tl^ 

[0062] ^fc. i^Jl-='=^T^t^mt^ti-i. 0*b<}t. :^:*>'>?T?r@^^*fc:>^/W='riT 

[0063] ^^jic, ■fey'i/A^Ybi^^f^i. ^^b<f*. 5^(Ceo ) (JO) i:L:ix\m.sm 

2 1-2X1 2 3 XI 

[0064] ^cofti«ic*5V^T, -^>;^>'i^5/^/i-^-^tp-<p:7'>:5{7-f'hMM{bi^cD. 

[0066] ^(7)«g^i;i*5v^T, m~<Dmn. m^mm,i^^^-r^mimmm4:t>mm'\^ 
[0067] mi^mn^^^'r^m^mtn. m^mm^^^i^mw-m^tmmm'm 
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mmmm\/^:it^^J^-r:6t. (La a) MhO Af^Ca^fcf^SrSr^L. 

1— X X y 3 

hi^XW^l^^\ :i.(Dy>^:^'^'^:ff-}--fHM. Ce. Sm, Pr. Nd. Co, Al, F 
e. Ni. CTfi:if^m^^'^fch(DVh^Xh!^\^\ Ni^ia^$*5^^;a5$f^b 
V\ NiSr@^$-arfc'b<^i!bTt*. (La A ) (Mn Ni ) O (mU A=Ca^fcf*Sr 

1— X X y 1— z z 3 

<DV>-ftb;6\ 0. 15^x^0. 3,0. 97^y^l,0. 02^z^0. 10) -eSb5tj<Z);iW* 

[0068] ^fc^ m--(DmK^if^^m4yi'>'mm.^^^'r?>mtmtvxn. mm-c:ti^m 

M^bTfi. ssz, ScYSZ, Ysz, ■^V^M.-t^mitm. <i^^ti:<ti^yiy^>tm^J^ 

[0069] (^ii^L-C(7)SSZ(J:*3tt?);=^:!?7i/i^r(7)@^»ib'rfi3— 12mol%(D^ffl;55 

*ii3— 12mol%(Z)i£IS;5W:^bV\ ^— (Djli:b-C0^bV>YSZtCioit'5 

r-r^^tt. ^ti^y^yr. 4yV')T\%mi%fm'mxmmM^^i^mm.mi^^<fi:^ 

tJ^ScYSZtCfi, $P){^CeO . Sm O , Gd O Yb O i3j;TJ«Er O J&^fejIll^ttS^ 

2 23 2 3^2 3, 23 

[0070] ^fc. <:0jSi:UT<D-fey!i7i.-^#®?>fbi^tL-C{i, — ^^(CeO ) Q O ) 

2 1-2X1 2 3 XI 

({aUJf^Sm, Gd, Y<^V^i*tt^>— a, 0. 05^X1^0. \^)x^^f\.^^(r>x^ 

[0071] ^—(Dmt\^X(Dy:yi^:y:ifu—hmm\:i^t\^xn. — ^^La D Ga 

1-a a 1-b 

E O ^/c{iLa D Ga E L O ({i.b, DfiSr, Ga, Ba(Dl«^fc:{i2fllJ^_b, E 

b 3 1-a a 1-b-c b c 3 
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[0072] m-(DmtLxm-i^i.\,^m^mmi^^^-t^mimtmm-f:i-^^mm'm^ 

[0073] m~(Dmn. <i^-^j:<thmm4^i^mm\^^^u mm^^-^>:^^:y^^<Dm^ 
[0074] ^^T% {i^fi:<thmm^^>'mn^^^ir^^t7!)mi^v\,^(Dn. mz.m-'(Dmx 

[0075] Z.(Dmm\z.^\/^x. B:i(^Jl ^b-Cfi. _blHaS;6>b^^'<;r>-^tttt;asi^<^.o 
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[0076] r(^m(-*5V>-C. ^-(DMibTO, SSZ. ^XXJ^±Vt7J^^^m^tm}t. H- 

2 2 

. Gd O Yb O *3<fcU«Er O ^^hmf£M'P^J:<th~m<Omi\:.m7!)^5mol%&.T 

3 2 3. 2 3, 2 3 

[0077] t^^oT. *^P>g<^^^#JS^S^Sg;iS-jgj0^e>/£6^#irbT. 
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[0078] ^hi^:^mM<D0-Mv\^mm{cxnit.^nmmms.it^mt^-mt)^hfj:^mmiz. 

t^^ir^mK(Dmid3t^'\ di>d2>d3(Dm^>^mfc-rh<7)X'^^:Lt7i>^ ffi;^#'i± 

[0080] */c. m—(Dmt. m~<Dm<Dm^i-m'M.fkm^tixx^^7!)K ii}-^\^<nmr.(Dm 

[0081] ^2LSM 

[0083] *^9g^i*3v^T, :L<D^^Mmi-i. mmm^'^^^:ff>7imwi:^ti^:Lt^nm'r^ 
fc:ifxf£<.mmw^^m\.xt^fc.mm4^:^^mnm--'t^m0i<^m}^^^xoi^ 

^Lv\ $p>t-. summit. mt!^m^^x:^m^^m<DmM7f)^^^mmi()^3-3o 
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[0084] >^mm(Dti!-^v\f^mmizxtnt. mmm^^-r^^mmait^ '^^mm^tm^h 

^i:^^^'Kmf)^^-r^mma2t. m^^aSW-r^^Hi^aai/dS, al<a2<a30 

[0085] :^^m(om-ta.\^^wm\^^fi\t. ^nwrn^m^-r^v^^v^^-r^ts^^mm 

:tlymn'm^M\^^mmj-'^l^<s SSZ, ScYSZ. ^XXfYSZmj-^V\^^h(DtVX 
mfhtl^o w;h.bSSZ. ScYSZ, *Dj;OTSZ{i, #?LKJi{^:^at)bnS#3S#'l4 

^m-fi-is ±s&^n.mmmR}t^m^m^-t^'ttitmmx^^xx\^\ -^tc^cdb 

[0086] mmmmmf^sr.m 

[0087] ^^ig {c*5v mmAmm^jt^mtx^xn. m^mmi^tmm-(^'^mm\i(D 

M;^<^^l#^4^C^n6NiO/'SSZ^fc:f*Ni/SSZ/^lW^b<>ffiV^tnSo ^rt?. NiO 

nmnwm'^rxm7^^i^hXNitfj:<o.mmmmmRlt^mnNiXsszt^j:^o 

[0088] ^^P^tD0^bV^^^(Cj;tl.{^. NiO/SSZOW:^«. m»JtT*10/90-50/ 

[0089] */c. ^<^^^MymfiiSJS^Ji^«^i-SSSZJci*5ttS>^;57:/v?T(^@^4^bTfi 

^ti^X^^fcl^&'^V\^\ ^fc. vlc^SSZfi, ^blCCeO . Sm O . Gd O . Bi O 

2 2 3 2 3 2 3 

^—m-^fcn~m&>±5moi%}^r^m^'^x-hx\^\ ^tih^mm^'^^^tx\ m 

[0090] ^^BJcO^^LV ;^MiJ«®Si^;® ^UT. NiO^SSZ^iry^J^A 
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7!)^m<. m^mmm^m^'^t^^^^mM.^^-r^o NioM5|sf:^><.#iaMT-e5S7c$ 

2 1-2 

(B O ) CirT?, BfiSm, Gd. *fc}*Y(Z)V^-f ffitr^L. X(*0. 05 ^X^ 

X 2 3 X 

[0091] 

[0092] 7>'^>'i^n^>rbf*. Hi^^-ttT-feSfdJ?) @f*:^^t:#J?l^;^3|Sf 

m.mtmmm(Dm.mx^ :ff:^mm^(DM\^ ^i^srf^isi-c^si^v ^5^/^l^6>ca^@^$ 

[0093] '<>'i^—=i^^^—icm\^^htl^Ca^m^^'^fcyl^i$'>^^'^4h(Dm^Ml-i^^^ 
4Omol%a*;550^UV \ 

[0094] :^mm(Dii-^v\^mmi^^thi^. ^n.mt4>i^—='^^i^^— (DmK Ai^si ax) 

1— X y 

MnO^Cl^l-e, AiSSr^fcCiCa^^UxttO. 15^x^0. 3t:. yfiO. 97^y^l^ 
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tim^Wti-ftim. ^OK<Srigji-t-5:=^f;^^ji«T-Wffi^ti.x ;5tf:^^jg»Q^ 1.4X10 

[0095] fiis^ mi^mit^wmm-mm(om'm>^^m(Dm^x-ii. -f^^-^i^^i^^— ^ 
[0096] m^m^y.^wimumM.<Dm^m 

[0098] ^v^T. mhnfc^%m^m^(Dmm\^. ^nmrnm^j^^ms mmm. 

— ^h^fflv ^x:^^v—'^^^\.xf^m'r^:^^v—>'miW:. -<yhy^/]yj>>m<7)Si\(D 

[0099] ±E5.(D:^m^xy)^m^tifc'tM-t. 3oo—5oox:nm(om.mx^'^4:^y—^^. 
*L;fc^. ^m.m^wi^2:y)i&\^^umx\ i3oo-i5oox:mm(Dm.m<Dm.mxm 
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<ki^^Mv teifeoTfi. v;;^>'(^fetfi:{::J:oTm;tftttl;dS;^#<^£T-t- 

[0100] */c. ^m.mmmi^t<D^mmh-^mx-h^7iK ^m.m^wi^m^(7:>m^i^m(D 
mmm 

[0102] mMmmmm<D^^^^i^^^m\'^ 

c i 

&.T(D^izx^xmi^Lm^^fty)(Dn^mi ^-^^^^o 

G 

N = (n + l/2n) / (A/m') 

G c i 

G 

G G 

mmm(Dum^mz.:j^i'f^3%^tn.^'7=^?ih]}iyi^mxioom<D^^^n^=km 

^m^xhmmm^^titimm(Dn^tM.^j:\^xm^\^tio 
[0103] ^y^m±Lum 

[0104] mmM.m 
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j^m^titcmm mnmm^mm i socm^) v ^xmmM.^^n^tio mm^k 

mn-. (H +11%H 0):N =1:2 

2 2 2 

@?{t:^J:Air 
[0105] Mi/KUm 

[0106] aiSW^rgcDMBfe^^ 

iP3S«ffi:15kW 

fl^ltM»:50nA 

5>^l^:MnKa||(2. 103A) 
[0107] sigRt^ 

mmw:b^hmnm^^K-:>^^xsBMxmm^M^m'o.mm^j:'7^^^j^±i=:.^mu 
m^^^^^ifvxhu—:^vfco'&^i>f^tifcy'>(^i-j^^mmmmi^Mirx^m. 

[0108] mji^ 
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s mU:ljmxnOOm<DmK^^W\'^U ^c^/J^$V^|li#;5>f,M-</^l|^<Z)3#@ -97 

[0109] ^jfe^iAi : mMmi,tsis>z^^i^tt?,m(Dm^x:^?.mumM. 
mmmAi-i 

^^m^. La Sr MnO m.^Xm^ih^ST^m^^'^tc=7>'^^^-^>:ff-^^h 

0. 75 0. 25 3 

[0110] (2)^^ftlJ«:giSiSjiCOf^3»l 

^MftlJ«®S;^:^Jii:b-C. La Sr Mn Ni O /'90mol%ZrO -lOmol 

0. 75 0. 25 0. 95 0. 05 3 2 

%Sc O =50/50^^V>^Co La, Sr, Mn, Ni. Zr, :i3XXJ^Sc(D^^ (D^M^:^ 

2 3 

=gl5mm, ^mi. 5mm, ^^S400nim)±J^;^7y'-='— hfe-ej^)3^U/cm{cll4 

[0111] (3)S^f«(D^^!J-'ftM: 

®j|?K«90mol%ZrO -10mol%Sc O tl^tCo Zr, Sc(^#>«r (Dfii^:^7K^?^ 
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m {yjv\f^l^^:^^:tyy-V) iMftlfB^il^Ufc^. +^:^m^\.X^'7])-^mm\^ 

[0112] i4)mMW(Dj^m 

[0113] i5)mnmmmRjt^m<D^9v-Yfm 

^3|Sf{l!ltt@SiJ£:ii{*NiO/'90mol%ZrO -10mol%Sc O ^bfc„ Ni, Zr*5j;tJ« 

2 2 3 

Jt-m<Dm.0.iK NiO/90mol%ZrO -10mol%Sc O =20/80t. 50/50(7)2 

2 2 3 

^^u-V)mm^. 43<tU?prM^J(DBP)5M»^^il^bfcm. +:9-«^bT;^ 
[0114] {emnm(07.^]}—Y^U: 

j^))Sf^{4NiO//90mol%ZrO -10niol%Y O =70/30^bfCo Ni, Zr-Hfo^XjY 

2 2 3 

-efcofco w<z)!i5^7^ioom*§p^^a^M(^i5'y-/^)50oM«|FP, y^^v^^s^-cai 
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[0115] i7)mnm(Dim 

mmmmmMRmm^^v—t:-£'r::^^v-=^-hmi^x<o. mmw±^. NiO/^90 

mol%ZrO -10mol%Sc O =20/80(0. 5 ^ m) , 50/50 (0. 5 

2 2 3 

^;^^yv_::,-_|.^{;^j;i9^j^l^^,^ ^ff(;^^^)}490/im-C'feofCo ^hi^. 1400 

[0116] (8)'l'>'i?— (^f^j^: 

^^^^^ n^i^^— (^It^^La Ca CrO . -C^$;rt6Ca^ia^$-ltfc9Vi5' 

0. 80 0. 20 3 

m-^bfc^. +^9l^bT;^^y— ^mMb/d. ::(D^7y-(^)feS{4ioomPas-efe 
ofco ;^7y— hl£tcj;!9>r>'^— 3^^^— Sr^^U 1400'C-ej^^LfCo 

[0117] 

«^M<^;efe^?as>6n36or-cfc?)rii^;t^f4iiW!Hi:i^^«tcbT. mi^mitm 

[0118] ^jfeMAl-3 

m^?«oi^^?a^;55i38ot:-efes^^£>^^j4M^yitin^i^b-c. mnnm^ 

[0119] 

«^K<^>i^^ifi^;65i42o'c-C'fc6r^ijj^^}4^jg«?-iiiiriii^tj:b-c> mnmm^ 

[0120] l^j?fe^ilAl-5 
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[0121] J:k^^JAl-l 
[0122] iJ-.feiF#lAl-2 

[0123] mmm2 mmwi>^Ysz7b>ib:^j:^mxh^mnm.m 

mmwms.^i)^90moi%ZTO -iomoi%Y o x^^^tu^i-t. mMmAi-it 

2 2 3 

[0124] 'mmmA2-2 

«^K(Om^;5590mol%ZrO -10mol%Y O T'&«9> «^®Oj^^?fiS:dSi35 

2 2 3 

[0125] mmmA2-3 

mMW(Dm^i(i^90moi%ZTO -iomoi%Y o x;h^. mMU(Dm}^um^n38 

2 2 3 

ox:x:h^:Lt^^nmmmAi-itmmi^\^x^mnmm%:mfco 
[0126] mmmA2-4 

mMM(Dm.^^^90moi%ZTO -iomoi%Y o xm. mMV:(Dmf^umtn4i 

2 2 3 

[0127] ^lfefia[A2-5 

fl;^?W<^iia^;i590mol%ZrO -10mol%Y o -cfe^). S^i?K<75i^^ia^;an42 

2 2 3 

o^cxh^^tj^^nmmmAi-itmmi^i^x.mnmm^ntco 

[0128] iti^MA2-l 

«^P?W<^m^:iS90mol%ZrO -10niol%Y O Xm. mMM(Oj^^UI^7!)n33 

2 2 3 

o°cxh^^t&,^nmmmAi-itmmi^\^x. mnmm^mco 

[0129] l:bK?^ilA2-2 
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«ill®<^Jiia^/6S90mol%ZrO -10mol%Y O -C$>I9. mMM(Om^m.^7!)n44 

2 2 3 

[0130] :^^^ii3 : mMmt^^sszy'Yszi^i^f4:^m-v:h^mmmM 
mmmA3-i 

mMW<Dm.^i!)^90mol%ZTO -5mol%Sc O -5mol%Y O X:h^:zt^m-t 

2 2 3 2 3 

[0131] l^jife^ilA3-2 

MMM(Dm.^7!)^. 90mol%ZrO -5mol%Sc O -5mol%Y O T*fe«9. 

2 2 3 2 3 

[0132] ^m[#lA3-3 

90mol%ZrO -5mol%Sc O -5mol%Y O Xh<0. 

2 2 3 2 3 

mf^um^n38o°cxh^^t&.^nmmmAi-i tmm<^i.x. mmmm^mtco 
[0133] mmm\A3-4 

MMW<Dm^f)^. 90mol%ZrO -5mol%Sc O -5mol%Y O "efo?). mMM(D 

2 2 3 2 3 

m}^um^n42o''cxh^:Ltu^nMmmAi-itmmi^vx^mnmm.^mc.o 

[0134] ^jfe^lA3-5 

mMW(Om^t)K 90mol%ZrO -5mol%Sc O -5niol%Y O Xh^^ mMW(D 

2 2 3 2 3 

m^um-dn43ox:xih^z.tsx^itmMmAi-itmmi^\^x^ mnmm^mco 
[0135] u±<Dx^KL-xnhtifcmnmmK-^\^^x. nm^^. ::if:^mnm^. ^mnm. 

mil 





3%m 


9 7%m 
{>"m) 


(>"m) 


MnM 

(wt%) 


(xlO"iis'Pa') 




3 


8 


5 


0.9 


3.5 


mmmki-2 


3 


5 


4 


0.3 


25.5 


3IJiB^Al-3 


3 


7 


4.5 


0.6 


12.7 


mmmi-i 


3 


12 


7.5 


1.5 


3.0 


mmmki-s 


4 


20 


12 


2.9 


3.7 




1 


4 


2 


0.1 


320 


itmmki-2 


5 


26 


15 


4.3 


5.5 
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(V) 


1000 mfs^ 

(V) 


1500 f^rs'^ 

(V) 


2000 mm'^ 

(V) 




0.67 


0.67 


0.67 


0.67 


mmm ai-z 


0.65 


0.65 


0.65 


0.65 


mmm ai-3 


0.66 


0.66 


0.66 


0.66 


mmmki-4 


0.67 


0.67 


0.67 


0.67 


mMm Ai-5 


0.66 


0.66 


0.66 


0.66 


iti&m Ai-i 


0.45 


0.44 


0.43 


0.42 




0.64 


0.64 


0.63 


0.62 





3%m 


9 7%M 
(xtm) 




MnM 
(wt%) 


(xlO-"ms-'Pa-') 




3 


13 


7 


1.3 


1.5 




3 


5 


4 


0.5 


3.1 




3 


8 


5 


0.9 


2.2 




4 


16 


9 


2.5 


0.8 


mmtnA.2-5 


5 


20 


12 


4.0 


0.9 




2 


4 


2.5 


0.2 


175 


itmm2-2 


5 


28 


17 


5.0 


1.1 



[*4] 
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(V) 


1000 ^^^ 
(V) 


1500 ^P^^ 
(V) 


2000 mm^^ 

(V) 




0.58 


0.58 


0.58 


0.58 


mmm A2-2 


0.57 


0.57 


0.57 


0.57 


mmm A2-3 


0.58 


0.58 


0.58 


0.58 


mmm a2-4 


0.58 


0.58 


0.58 


0.58 


MM0i A2-5 


0.57 


0.57 


0.57 


0.57 


itmm A2-1 


0.42 


0.41 


0.40 


0.39 


itm&i A2-2 


0.56 


0.S6 


0.55 


0.54 



[^5] 





3%m 

(jum) 


9 7%m. 
ium) 




MnS 
(wt%) 


(xlO"ms'Pa-') 


IIJi(60!lA3-l 


3 


12 


6 


1.1 


0.7 


^J(SWA3-2 


3 


6 


3.5 


0.5 


20 


II1I0JA3-3 


3 


8 


4.7 


0.9 


3.5 




3 


16 


9 


2.5 


0.7 




4 


20 


11 


3.7 


0.6 


ttstms-i 


2 


4 


2.3 


0.2 


280 




4 


28 


14 


4.5 


1.1 



[«6] 
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(V) 


(V) 


ibOO fi^miS. 
(V) 


ZOOu ^m-St 
(V) 




0.68 


0.68 


0.68 


0.68 


mmm a3-2 


0.66 


0.66 


0.66 


0.66 


mmm A3-3 


0.67 


0.67 


0.67 


0.67 


mmm a3-4 


0.68 


0.68 


0.68 


0.68 


mmm A3-5 


0.67 


0.67 


0.67 


0.67 


itmm A3-1 


0.46 


0.4S 


0.44 


0.43 


itmm A3-2 


0.66 


0.66 


0.65 


0.64 



[0136] mmmA4 : mmwt\.x. ^m,mmKsszib^hfj:^m. 'mnmrnKYszTb^^fj^^^m 

^HMMWLRlt-M±i<^. QOmoP/oZrO -10inol%Sc O "efeSSSZyO^Pj^i^ji^ 

2 2 3 

^^y_:3_).^-^^^l^;^,^ 90mol%ZrO -10mol%Y O "CfeSYSZ 

2 2 3 

/i^f^nesJiSfP^^y— =3~hfe-e^j^bfc^. i40ot:-ei^^bfco mhnfc.mM'M:<D 

m^i-^. 30 /z m (SSZi^^fj/^-SM : 1 5 /z m. YSZ;a^fj/£SS : 1 5 /z m) -^feofCo 

[0137] g^jife^ilA4-2 

^^l|lJ«fiiS;j&Ji±l-. 90niol%ZrO -10inol%Sc O "efcSSSZJii^fj/^^Ji^ 

2 2 3 

:^9y— =1— hyfet?^j^bfCo 90mol%ZrO -10mol%Y O "Cfc^YSZ 

2 2 3 

m^i-i. 30/im(SSZ;5^^>Jfcag:15jum, YSZd^fj^fcSji : 1 5 m) T^foofCo ^tb 

^^t^«iijsmi-i^i^it{cbT. mnmm^mco 

[0138] ^j>aMA4-3 

^M#jm^lSj^^iS±(-^ 90mol%ZrO -10mol%Sc O X^h^SSZt^b^J^^M^ 

2 2 3 

:^7y— =1— hfe-C^^U/Co CK^ilC, 90mol%ZrO -10mol%Y O TSbSYSZ 

2 2 3 
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m^it. 30 iimiSSZ^^^fj:^m : 15 M m. YSZid^^JfeSM : 15 m m) TfeofCo ^tl 

[0139] mmmA4-4 

^nmMmRJt-m±i^. 90mol%ZrO -10mol%Sc O T'fe6SSZ;i>b^.C6S^ 

2 2 3 

P.y])—=i^h^X*^mVfCo :i<D±i'l^ 90mol%ZrO -10mol%Y O "efeSYSZ 

2 2 3 

;6>?3/^6®^;^^y— =i-hfe-t?fife^Lfc:^, 1415'CT*iifigLfCo nhfUzMMW(D 
30^m(SSZ;?)^^^^6ji:15Aim, YSZ;?)^ib^.e5ji:15j[zm)-^fcofCo ^tl. 
^^{:ill»!lAl-l,i:Iil^{^bT. ;^J|s^m^#/c„ 

[0140] 

^-UMnMBL^-MMZ.^ 90mol%ZrO -10mol%Sc O X^^SSZt^hfi^^M^ 

2 2 3 

^^y— 3— h^fe-Cj^l^U/Co Z.(D1l\^^ 90mol%ZrO -10mol%Y O Tfe^YSZ 

2 2 3 

(DJW-^l-t, 30/zm(SSZ75^fejfc5;i:15Mm, YSZd^Pj/ceSji:15Mm)-el5ofCo ^ 

tbj^JiiJi'fiiiJSMAi-iiisi^icLT. mnmm^mc. 

[0141] i:hKg^ilA4-l 

^^#J«^iiSJ^?ii-ht-. 90mol%ZrO -10mol%Sc O X^^^SSZTb^h^J^^m^ 

2 2 3 

::^9])—=i-'hmX^mUto :L(D±iZ^ 90inol%ZrO -10mol%Y O "CfeSYSZ 

2 2 3 

3?>^ej?fe5jit::^7y— ^t-h^fe-efifej^L/c^. i33ot:T'j^^bfco mhtitz.mmW(D 

30/xni(SSZ;ii>f3j'^-5ii:15/im. YSZ;?i^^?it'5ii: 15Mm)-e&ofCo ^tt 

[0142] Jj^gggMA4-2 

^MlJ«@SJ^;jS±lCl. 90mol%ZrO -10mol%Sc O Xh^SSZ7!}>ib^j:^m^ 

2 2 3 

:^^V^=i^MMX^mVfCo CCQ-b{-. 90mol%ZrO -10mol%Y O Tfe^YSZ 

2 2 3 

(Dm^n. 30 urn iSSZ^>h^j:^m : 15 M YSZ;6>^/iSg : 15 ^ m) "Cfcofc, ^ 
tti^^{*^Jg0iJAi-itPI^^-b-t. ;l^)|sf«m^^#/co 

[0143] ^±(DJ:9^^LT#btL/cwmm^-ov^T. :ff:^mthn^s mm^m. 
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3%m 

(Am) 


9 7%^ 
(Am) 


(Am) 


MnS 

(wt%) 


(xlO"ms'Pa') 




3 


12 


7 


1.2 


0.6 




3 


6 


4 


0.3 


13 




3 


9 


S 


0.9 


2.7 




4 


16 


9 


2.6 


0.6 




4 


20 


11 


4.0 


0.7 


lttSE0!lA4-l 


2 


3 


2.3 


0.2 


140 




5 


28 


15 


4.7 


1.1 



[^8] 





(V) 


1000 ^^^ 
(V) 


1500 mm^^ 

(V) 


2000 mm'^ 

(V) 




0.68 


0.68 


0.68 


0.68 


mmm a4-2 


0.67 


0.67 


0.67 


0.67 


mmm a4-3 


0.68 


0.68 


0.68 


0.68 


mmm a4-4 


0.68 


0.68 


0.68 


0.68 


MMm A4-5 


0.67 


0.67 


0.67 


0.67 


it«J0!|A4-l 


0.46 


0.4S 


0.44 


0.43 


ltlK«?aA4-2 


0.66 


0.65 


0.65 


0.64 



[0144] mmmA5 mmwtvx. ^%mmKYsz^^{t>fj:?>m. m^mmi^sszf)^^fj:^m 

?E^mmMBLft>m±iZ. 90mol%ZrO -10mol%Y O "CfoSYSZ^i^b^iSJlSr 

2 2 3 

;^9y— 3— h?fe-e^^bfCo ::i(D±iZ, 90mol%ZrO -10mol%Sc o -e$)5ssz 

2 2 3 

[0145] mmmA5-2 
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^nmmmRJt^m±i:i. 90mol%ZrO -10mol%Y O T-fe5YSZ;0^^?feSM^ 

2 2 3 

:^^])--^—h^X-^mVfCo :i(D±iZ, 90mol%ZrO -10mol%Sc O "CfeSSSZ 

2 2 3 

[0146] ^j»feMA5-3 

2g^{|ijailK^SJi-b{-, 90mol%ZrO -10mol%Y O -efc5YSZ;5^b/=eSji^ 

2 2 3 

;^^y— 3v-f>^-e^^l^fCo r(^±(vl, 90mol%ZrO -10mol%Sc O X^h^SSZ 

2 2 3 

m^n. 30 M m(YSZ^>P>7fe5Ji : 15 SSZ/i^b^iSJi : 15 m) t?fco:feo 

[0147] ^m^ilA5-4 

^%mmMR!t-m±i^. 90mol%ZrO -10mol%Y O -CfeSYSZd^^T^eSJl^ 

2 2 3 

^^y— 3~h^-e^J^ufco 90moi%zro -iOmoi%Sc o -efesssz 

2 2 3 

m^i-i. 30 umiYSZ^^hti:^m : 15 /x m. SSZ;d^^>:^.g5ii : 15 /x m) TfcofCo 
i^;^^(*^Jfemi-li:III1tt^bT. »fl:?atr#fCo 
[0148] ^jfe#lA5-5 

^^mmmR}t^m±i^. 90mol%ZrO -10mol%Y O X^^YSZfj^ht^^m^ 

2 2 3 

^^y— =r~h^-t?^|^U/Co w<7)±ic:, 90mol%ZrO -10mol%Sc O "CfeSSSZ 

2 2 3 

•d^hfj:^m^:^9v-=^-hmx^mLti^. i43ot:-ei^^Lfco mhtifz.mm^(D 

m^n. 30 M mCYSZ/ii^b^'iSJi : 15 M SSZy?l^e>^.e5^ : 15 a: m) t^fcofcio -ttl. 

i^^i^^i^fiUMMAi-i^iRi^fcbT. wsm^#/co 

[0149] J:hi^^ilA5-l 

^^mM^RJt-m±i^. 90mol%ZrO -10mol%Y O TfeSYSZ/Ji^b^j^SJlSr 

2 2 3 

h^Tj^l^UfCo vl(^±{3:, 90mol%ZrO -10mol%Sc O "CfeSSSZ 

2 2 3 

A>(bfJ:^m^::^vV-=^—hmx^!m\^fc'^. l330°C-e^^Lfco #P>tLfcm^lM(Z) 
30 AX m(YSZ;6>b/ceS;i : 15 ^ SSZ^^f>/<e5Ji : 15 itx m) X^^fz^ ^th 
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[0150] \i'Mm\A5-2 

^%mmmR!t^m±ti^. 90inol%ZrO -10mol%Y O -Xrh^YSZ^^hf j:^m^ 

2 2 3 

;=^^y— 3— h^-e^MbfCo :1(D±IiZ., 90mol%ZrO -10mol%Sc O X'h^SSZ 

2 2 3 

30 /i m {YSZt^hfa^M : 1 5 ;z SSZt^h^ii^M : 1 5 m m) TfeofCo ^tl/ 

[0151] i^A±(^<t5t-LT#p?tL;^ci^3|sfmmi-ov>T> ;^f^iim*@^. mnM.^ 

[^9] 





3%S 


9 

(urn) 


ium) 


Mnfi 
(wt%) 


(xlO'»ms-'Pa') 




3 


10 


6 


1.0 


1.7 


IIBE0HA5-2 


3 


6 


4 


0.3 


13 




3 


8 


5 


0.7 


5.5 




3 


15 


9 


2.1 


1.3 


lllfe^?!)A5-5 


4 


20 


11 


4.0 


1.5 


Jt«0!lA5-l 


1 


3 


2 


0.2 


260 


ltitfifOA5-2 


4 


27 


15 


4.6 


1.6 



[IftlO] 





(V) 


1000 
(V) 


1500 m^'^ 

(V) 


2000 jmmm: 

(V) 


^Jte0!lA5-l 


0.67 


0.67 


0.67 


0.67 


mmm ks-z 


0.66 


0.66 


0.66 


0.66 


^2609 A5-3 


0.67 


0.67 


0.67 


0.67 


mmm as -4 


0.67 


0.67 


0.67 


0.67 


mmm as-s 


0.66 


0.66 


0.66 


0.66 


it^m A5-1 


0.45 


0.44 


0.43 


0.42 


itmm A5-2 


0.65 


0.65 


0.64 


0.63 
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[0152] mmmA6:mmmK^mmmt:m-r^mnmm 
mmmA6-i 

^HMMUKJt^m±.i^. 90mol%ZrO -10mol%Sc O -V^^SSZ^^h^i^M^ 

2 2 3 

;^7y— 3— h^-e^l^b/Co w<D±(C90mol%ZrO -10mol%Y O ■efoSYSZ;0> 

2 2 3 

bJfe-5ji^S:;^7y— 3— hfe-ej^MbfCo 90mol%ZrO -10mol%Sc O X*h 

2 2 3 

mWfDm^it. 30um(^n.m<DSSZ^^ib^j:^m : IOm YSZ;i)^^>7'^Sji : 10;Li m 
. ^^3i£|.MiJSSZ;0^f>;:eajl : 10 M m) "CfeofCo ^tL|^i51^{ill»!lAl-li:[Rl=mf::L 

[0153] m-mmA6-2 

^M.WM^^!t^m±i^. 90mol%ZrO -10mol%Sc O X-h^SSZ-d^h^j:^m^ 

2 2 3 

y^yV—=^—hW:X^mi.tZo r<D±tC90mol%ZrO -10mol%Y O -CfcSYSZ^i^ 

2 2 3 

htj:^m^^9V—=i—hmXj3^mVtio ^hiZ, 90mol%ZrO -10mol%Sc O "Cfc 

2 2 3 

^Kcoj^^fi, 30At m(^^i|iJc7)SSZ/5^f3j'i§S : 10 M m. YSZ;5^?pJfe5ji : 10 /z m 

. ^5|si'«ijssz;5^b?^e6Ji : 10 m) -e&ofc. ^thi^^i-immmAi-itmmi^i^ 

[0154] ^lffg^lA6-3 

^^'^|lJ«1^Sii&ii-h^-^ 90niol%ZrO -10mol%Sc O "efe^SSZ^i^Pj^teSM^ 

2 2 3 

>(.^y— 3— hjfet^^j^bfCo ::(D±(C90mol%ZrO -10mol%Y O Xh^YSZf)^ 

2 2 3 

^'fe^Jitr^^y— 90mol%ZrO -10mol%Sc O "Cfc 

2 2 3 

^^^aym^i-t. 30 um i^m.m(DSSZ:^^hf£^m : 10 /z YSZ^^Pj^^SS : 10 m m 

[0155] lljfe^ilA6-4 

^%mM^RJt-m±i^. 90mol%ZrO -10mol%Sc O T'fe5SSZ;i^b^=e6Jl^ 

2 2 3 

3— h^-e^^bfCo w<D±tC90mol%ZrO -10mol%Y O T^foSYSZ^i)* 
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^'^eSJi^^^^y— h&t^^fiiLfCo $e>i::, 90mol%ZrO -10mol%Sc O -Cfe 

2 2 3 

mM(Dm^it. 30 nm i^M.m(OSSZ^^hfj:^m : lO^ m. YSZ;0^b?^e6ji : 10 m 
. j^)|S|-MSSZ;i^e>^i5ji : 10 /i m) T&ofCo ^tL^^JI^ti^JfeMAl-ltlH^fClL 

[0156] ^j?feMA6-5 

^%mMBRlt^M±l^. 90mol%ZrO -10mol%Sc O X^h^SSZt^h^Ji^m^ 

2 2 3 

3— h^-^^MU/Cc r<^)_Llvl90niol%ZrO -10mol%Y O Xh^YSZib^ 

2 2 3 

PjJ^CSii^:^^!;— h^-t?J^ljib:feo $b}-> 90mol%ZrO -10mol%Sc O "Cfc 

2 2 3 

nm(Dm^\-i. 30um{^n.m\(DSSZi}^h^£^m : lO ^ m. YSZ;?)>^>/i6ji : 10 /z m 

. mnmmssz^^htj:^m : lo /z m) xh^tco ^ti&.^nmMmAi-itmmi^i. 

[0157] Jtife#iA6-l 

^M{|lJ«I^Sj^;^ji±{C, 90mol%ZrO -10mol%Sc O X^h^SSZ^^h^j^^M^ 

2 2 3 

;^7yw-zi— hfeTf^i^LfCo :iO_hiC90mol%ZrO -10mol%Y O Xh^YSZt^ 

2 2 3 

ejJfeSii^^^^y— 3— hfe-e^mU/Co ^e^tJl. 90mol%ZrO -10mol%Sc O "efc 

2 2 3 

^SSZ^^ht!:^mt::^^V—=i—hmx^mVti^. 1330'CT*gfe^^^±fCo #p5tT.fc 
fl;j!iW(^J¥${* ^ 30 M m (^m.m(DSSZ^^hfj:^m : 10 M m, YSZ;5^b?te-5ii : 10 u 
m. B5|S|-1?E{|ijSSZd^fjJ^iSji : 10 M m) -efeofCo ^tbiii^fi^JiMAl-l^dll^tC 

[0158] l:Kfe?#lA6-2 

^^t'JS^Sj^i^jiiit-, 90mol%ZrO -10mol%Sc O 'Ch^SSZf)^hts:^m^ 

2 2 3 

^^y— h^-e^SibfCo ^(^±(C90mol%ZrO -10mol%Y O t?fcSYSZd> 

2 2 3 

hti:^m%:^vV^=i—h^X^mi.fCo 90mol%ZrO -10mol%Sc O -^fe 

2 2 3 

MM^(Dm^i^. 30i^m{^%m(DSSZ^>hfj:^m -.10 urn, YSZ-^^h^Jt^M : 10 p. 
m. B^MJSSZ/5^fj/.^5Ji : 10 M m) T'&olfco •?:tti^;Li^1'«SIJ£mi-l^lRl1^ic: 
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[«ll] 





3%m 


9 7%m 




Mnfi 

(wt%) 


( xlO '"ms 'Pa-') 




3 


8 


5 


0.9 


1.1 




3 


5 


4 


0.3 


10.3 


mmme-z 


3 


6 


4 


0.6 


2.7 




3 


14 


8 


1.8 


0.9 




3 


20 


11 


3.6 


0.9 




2 


4 


2,3 


0.2 


130 




4 


27 


IS 


4.4 


1.0 





(V) 


1000 mm^ 

(V) 


1500 mm^ 

(V) 


2000 n^m^ 

(V) 




0.69 


0.69 


0.69 


0.69 


nmm A6-2 


0.67 


0.67 


0.67 


0.67 




0.68 


0.68 


0.68 


0.68 


mmm A6-4 


0.69 


0.69 


0.69 


0.69 


mmm A6-5 


0.68 


0.68 


0.68 


0.68 


it^m A6-1 


0.48 


0.47 


0.46 


0.45 


itmm A6-2 


0.67 


0.67 


0.66 


0.65 



[0160] mmmA7:mMMm<Dmmi^^\^^x 
mmmA7-i 

mMW^(Omj3^^'^90mol%ZTO -5mol%Sc O -5mol%Y O -efe!9. 1420°C 

2 2 3 2 3 

[0161] mmmA7-2 
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nMMM(Dm^7!)^90mol%ZTO -5mol%Sc O -5niol%Y O T-&»9. 1420T: 

2 2 3 2 3 

[0162] ^m^ilA7-3 

ffl;^K)lI<^#flJ^;059Omol%ZrO -5mol%Sc O -5mol%Y O T'$>«9^ 1420t: 

2 2 3 2 3 

[0163] mmmAi-A 

^^»^l^<^mj5fe:i590mol%ZrO -5mol%Sc O -5mol%Y O 1420'C 

2 2 3 2 3 

[0164] ^jfe^ilA7-5 

mmU^(Dm^t)^90mol%ZTO -5mol%Sc O -5mol%Y O T^fe^). 1420^: 

2 2 3 2 3 

[0165] mmmA7-6 

mMK^<Dm^f)^90mol%ZTO -5mol%Sc O -5mol%Y O T^Sbt). 1420'C 

2 2 3 2 3 

xmt^^^. m^t^80umx:h^fc&.^nmmmAi-itmmi:iL-x. mnmm^ 
[0166] mmmA7-7 

«^SKi^C)#fl^/5590mol%ZrO -5mol%Sc O -5mol%Y O t?fc«9. 1420^: 

2 2 3 2 3 

[0167] ^1?fe^ilA7-8 

nMW^(Dm.m.t^90rao\%ZrO -5mol%Sc O -5mol%Y O 1420'C 

2 2 3 2 3 

xm^^"^, ff $;65i2o At mx^^fz.^^\'i.mmmA\-itw\m^\^x. mPtWiM: 

[0168] iJA±oJ:5tiibT#^>n/c^3|si-«mJ-ov^T. if;^^itb^il. ^«f^il 
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[3^13] 





O 0/ iSL 

3 To'm 


9 7%m 


(^m) 


MnS 
(wt%) 


(xio^Bs-'Pa') 




5 


8 


7 


4.0 


28 




5 


10 


8 


3.8 


20 




5 


13 


9 


3.4 


7.5 


mmmk7-A 


3 


16 


9 


2.5 


0.7 




3 


11 


6 


1.5 


0.6 


mmmk7-6 


3 


8 


5 


1.0 


0.5 


mmmki-i 


3 


5 


4 


0.6 


0.4 


mmmk7-8 


3 


4 


3.3 


0.3 


0.3 



[^14] 





(V) 


1000 mm^ 

(V) 


1500 ^^^ 
(V) 


2000 mm'^ 

(V) 


mMmA7-i 


0.61 


0.61 


0.61 


0.61 


mmm a7-2 


0.64 


0.64 


0.64 


0.64 


mmm a7-3 


0.66 


0.66 


0.66 


0.66 


mmm a7-4 


0.67 


0.67 


0.67 


0.67 


MMM A7-5 


0.67 


0.67 


0.67 


0.67 


HJIfifi^ A7-6 


0.67 


0.67 


0.67 


0.67 


A7-7 


0.66 


0.66 


0.66 


0.66 


^Jte*?! A7-8 


0.63 


0.63 


0.63 


0.63 



[0169] mmmBi 

(i)mmm(Di^m 

MMWU^tL-X. 90mol%ZrO -10mol%Sc O X^m^tl^SSZU^^mMV 

2 2 3 

2 
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[0170] ii-2) z^u:^W-(Di^m 

[0171] (l-3)^U:^m!5^i^<Di^m: 

[0172] (1-4)^7L«'J^ 

mm-^i-:^mi^i^^Tju^;^v':^mi^i:-:>xmim^B\^VtCo ^?L^«. 0. 8% 

[0173] (2) mi^mmi±±^^^yi!^^mm(Di^m 
(2-1) mn(Di^m 

0. 

Sr ) (Mn Ni )0 i90mol%ZrO -10mol%Sc O -e^$tl.'5SSZ( 

75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

iJ^T. (La Sr ) (Mn Ni )0 /90mol%ZrO -10mol%Sc O i:^ 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

•To ) i:U M»Wfi50/50i:bfCo :^-f ^ (La Sr ) (Mn Ni )0 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

. ^(DXo\Z.\^Xm^o La, Sr, Mn*5j;t>'Ni(^#>5r (D^^i^TK^^^trfflV^T, fiflS 

um^ti:^:;io\^m^\^f:Mi. i^='^^m^Mk.xttm^'^tio ttmm^^ib\z.mf^m.\^ 
tz.o wM^^m^tzMi. •^h\z.i3oox^xmm^xmMn^^%i^o 90moi%z 

rO -10mol%Sc O fS, iioKX^XW^o ZrO ^100°CXl]\imJ-z.2>]<i)^AL(D 

2 2 3 2 

^m^}-^^!?^*, ^®7K-T?#3^Lfc^, mmm:^mm^mfz.o sc o ^cov^xtJ 

2 3 
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[0174] i2-2)^-':^h(Di^M 

tfJf5(La Sr ) (Mn Ni )0 /90mol%ZrO -10mol%Sc O =5 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

[0175] (2-3)«fficD{« 

o 

[0176] mmmB2 

m-^^n^±y^^y^:^nM%:(l^a. Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 99 0. 01 3 

o-iomoi%sc o =5oy5otti:^x^icm^\^fc:Lt^m±mMmBitmmfi^v 

2 2 3 

[0177] mmmn:i 

m-^^M^'ty^>y^:^mU^(La Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 98 0. 02 3 

O-10mol%Sc O =50y50t:^j:^X^icm'B-l^ti:it^^l-imMmBltmmi^V 

2 2 3 

[0178] nmmm 

m^WW.^'ty^iy^^m^^d^ei St ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 92 0. 08 3 

o-iomoi%sc o =5ox5ot^j:^xoKm^vfc^t&.m'immmBitmmici^ 

2 2 3 

[0179] mmmB5 

^-a>^®'[4-fe7^5/^;^®^Sr(La Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 90 0. 10 3 

O-10mol%Sc O =50X50tfj:^Xoicm^l^fc^t&.^i^mMMBltmm^i^ 

2 2 3 
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[0180] mmmB6 

^'^^fl;ti-fe^^5/i^:^«^^(La Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 87 0. 13 3 

o-iomoi%scp=5ox5otfj:^x^icm'^\^tczt&.mtmmmBitmm{^v 

[0181] MMMBi 

^S-n-^flittir^^S/^^^M^^CLa Sr ) MnO /90mol%ZrO -lOmol 

0. 75 0. 25 0. 98 3 2 

[0182] ia^ffijlll^ 
[^15] 
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(Lao . 7 6 Sro . 2 5 )o . 9 8 (MnizNiz)03 
13 :fe S z fit 


(mV) 


mmmB i 


0.05 


25 


mMmB 2 


0.01 


70 


^ife^JB 3 


0.02 


45 


^ite«?"jB 4 


0.08 


24 


^5fil«»JB 5 


0.10 


38 




0.13 


60 


Jt^«?iJB 1 


0 


80 



[01833 \tmmBit<D)icm.fi^hmht^fi:i:oK^ mt^A^:LbKi:.^xKmmm&ib^^-r\. 

TV N^So wti.f*Ni;05 A6;i^tc j;oTm^if v<Z)tet!!:^s^f iJ$tLfc^5(^i^ 

t^mmn&t^^'rx.. — O. 10J;«9#<;!JP;t5tKJ^;:ag«iE:a5;lci:</^:5MlRl>55 
^hti^o :i<D:it^^hXr)Niii^o. 02-0. iO(Dt5IS;e»sj:«90^bv^tv^xL5o 

[0184] J^T^ (La Sr ) (Mn Ni )0 /90mol%ZrO -10mol%Sc O =50 

O. 75 0. 25 y O. 95 0. 05 3 2 2 3 

[0185] mmrnm? 

m^mM^-^9^-yi!^:^mM^(l^a Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 O. 25 0. 96 0. 95 0. 05 3 

o -ioinoi%sc o =5oy5otts:^xoi^m^i^fc:it£x^iim:MmBitmm^v 

2 2 3 

[0186] mmmBs 

m^Wm^-^y^^yii^:^m^^iha Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 97 0. 95 0. 05 3 

o -iomoi%sc o ^boybotfj^^x^Km-ki^fc^ti^^nMMmBitmmi^i^ 

2 2 3 

[0187] mmmBg 

m^mn,^-^9^^y^:^mm^iLa Sr ) (Mn Ni )0 /^QOmoiroZr 

0. 75 0. 25 0. 99 0. 95 0. 05 3 

O -10mol%Sc O ^50X50tfj:^X^Km^\.tc:itliim-imMmBltmmii^l. 
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[0188] mmmBio 

m^MW\^-^'7^iyi!^:^MU^(La Sr ) (Mn Ni )0 /90niol%ZrO 

0. 75 0. 25 0. 95 0. 05 3 2 

-iomoi%sc o =5ox5otfi:^xoizm^\^fc^t^^i-imMmBiotmmz\. 

2 3 

[0189] ^jfeMBn 

rg-^^mtt-t^^^/^^SI^^CLa Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 1. 01 0. 95 O. 05 3 

o -iomoi%sc o =5oX5otfj:^xoi^m'^i^tc^t&.^nmMmBitmmzi. 

2 2 3 

[0190] jSimmm^um 





(Lao . 7 B Sro . 2 5 ) y (Mno.96Nio.oB)03 
{3 i5 {t a y fit 


(mV) 


mmMB 1 


0.98 


25 


mmMB 7 


0.96 


70 


^MmB 8 


0.97 


45 


^»JB 9 


0.99 


17 


mmmBio 


1.00 


20 


mMmBii 


1.01 


45 



[0191] yim^O. 97-lO^H-efe^i:S^Sig«JE^M^$V^;^)^yf^i:;0S0. 97*M*D^T^1 
[0192] J^T. m»Jt^^^;t-Cttl^b^o 

[0193] mmmBi2 

M^mM^±^^y:^^'mm^MMiti)^(La Sr ) (Mn Ni )0 ^90 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

moP/oZrO -10mol%Sc O =20y80t^J:^^oiZW^^l.ti^t&.^nmmmBlt 
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[0194] mmmBis 

m^^mM'l^-^^^iy^^^mm^mmittHLa Sr ) (Mn Ni )O/90 

0. 75 0. 25 0, 98 0. 95 0. 05 3 

mol%ZrO -10mol%Sc O =30/'70tfj:^Xo\^m^l^fc^t^^nmMmBlt 

2 2 3 

[0195] ^jfe^lB14 

m^mn'\k'^y^^y^^mm^mAit^Hl.a Sr ) (Mn Ni )O/90 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

mol%ZrO -10mol%Sc O =40X60tfi:^X^i::m^l.fc^t&.^i:XmmmBlt 

2 2 3 

[0196] ^life^lBlS 

m^m^'f^'t^^^y^^mm^MMit^^il^a Sr ) (Mn Ni )0 /90 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

mol%ZrO -10mol%Sc O =60X40tfj:^J:.0\^^^l^fc^t&L^nmMmBlt 

2 2 3 

[0197] mmmmiG 

m^^m^-^^^y^^mU^MM^tt^iLa Sr ) (Mn Ni )0 /90 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

mol%ZrO -10mol%Sc O =70/30^7:cSJ:5t^l^'a'Ufcri:iiii?^ailW(iBli: 

2 2 3 

[0198] mmmBi7 

m^mm^^^^y^^mm^MMit^^iLa Sr ) (Mn Ni )O/90 

O. 75 0. 25 0. 98 0. 95 0. 05 3 

mol%ZrO -10mol%Sc O =80X20tfj:!S>Xoi^m^\^tcZt}^^nmMmBlt 

2 2 3 

[0199] M:i^^ilB2 

^m'^H*«tt-fe^^^;/i5':^m^^(La Sr ) (Mn Ni )0 t^^^^oKM 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

[0200] Jfcfe^lBS 

M-^^m-ttir^^^y^v^^SS^gOmoiroZrO -10mol%Sc O Mi.^tr^$tb6SS 

2 2 3 
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[0201] mmmmmu^ 

[^17] 





(Lao.7 5Sro.2B)o.8 8(Mno.9 8Nio.o5)08 /90 inol% 
ZrOs-lOmol^ScaOs K: ;j3 (t (Lao.TsSro.aE); 
(Mno.9BNio.ofi)03CD S>Jt4Ewt% 


(mV) 


mmmi 


50 


25 


mmmBi2 


20 


65 




30 


39 


mmmu 


40 


27 


mmmBi5 


60 


27 


^ite€^Bi6 


70 


37 


mmmBii 


80 


56 


itmmB2 


100 


205 


tiM0iB3 


0 


270 



[0202] M*Jt^;6S30-70M»%(^^ia-t?fc5i:jg«i±;ei5/jN§</^5{^[^;iS^^tT.So 
[0203] UT. La^^X^(D#±li7^^<^)J^iP{^:oV^Tt^lg^LfCo 

[0204] mmmBis 

m^^^W\i'^y^yi^:^mU^(Y Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

o -iomoi%sc o=5oy5otfj:^xoi^m'^vtizt&.i^itmmmBitmm\^i^ 

2 2 

[0205] mmmBi9 

m^^MM'\^±9^iyi^:^MU^ (Sm Sr ) (Mn Ni ) O /gOmol^/oZ 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

rO -10mol%Sc O =50y50tti:^X'?\zm'^l'tc^t&.^i^mMmBltmm^ 

2 2 3 

[0206] ia^ffif^^Mife 
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[^18] 







(mV) 


mmmB i 


(Lao . 7 B Sro . 2 s )o . g s (Mno . 9 5 Nio . 0 5 )03 
/90 mol%ZrO2 -10mol%Sc2O3 = 50/50 


25 


mmmBis 


(Yo . 7 5 Sro . 2 6 )o . 9 8 (Mno . 9 5 Nio . 0 5 )03 
/90 mol%ZrO2-10mol%Sc2 0=50/50 


30 




(Smo . 7 5 Sro . 2 5 )o . 9 8 (Mno . 9 5 Nio . 0 5 )03 
/90 mol%Zr02 •10mol%Sc2 O3 =50/50 


28 



[0207] {}^fj:<th-^>^^>'t=-^y^/U^U^x:iyy^:^4hmm^tmtVX^ (Ln A ) (M 

1— X X y 

n Ni ) O X^rnVfcm-^. LnfiSm, YT^i^V ^^ttmm^tlfCo ^(D^tli^hLnn 

l-z z 3 

. Sc^ Y, La, Ce, Pr, Nd. Pm, Sm, Eu, Gd. Tb. Dy, Ho, Er, Tm, Yb, 
U?Lu^^^Jl{mSv^rtb^^l@*fc{^2a^^J^±-efeoTt>lll1^(^^;i:;05#e>ttSri: 

[0208] &.r. mm-(:t>mm,^^m-rmn<Dmmii^-:>\^'xn^vfco 

[0209] mmmB2o 

m^mn,^'^y^iyi!^^n,m^0^a Sr ) (Mn Ni )O/90mol%Zr 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

O -10inol%Y O =50X50t^j:^Xoi^m'B-\^tc:Lt£k^ltmMmBltmmKl. 

2 2 3 

[0210] ^jfe^ilB21 

^-^^«i4-fe7^i/^;^«1?i^(La Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

O -5mol%Y O -5mol%Sc O =50X50tfj:^X^izm'^\^tiZ:t£km-iMMm 

2 2 3 2 3 

[0211] ^jfeMB22 

^-g'^S'l4-fe7vyi^^mi^?r(La Sr ) (Mn Ni )0 i:(CeO ) ( 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 0. 8 

SmO) Xm^n^±V^J>>^mmimiUT. {La Sr ) (Mn Ni 

2 3 0. 1 0. 75 0. 25 0. 98 0. 95 0. 05 

)0 /(CeO ) (Sm O ) t^-to)^^MMitmX50X50tti:^X^\cm^l^tc 

3 2 O. 8 2 3 0. 1 

'h(D^m\^^fCo (CeO ) (Sm O ) it. Ce, Sm(D^^ (Dmm^}0.^^hi^^^m 

2 0. 8 2 3 0. 1 

^ffiV>-C*«fcjfet;iJ:l9f^Mb. 1200t:-C|^^aUfc^(La Sr ) (Mn N 

0. 75 0. 25 0. 98 0. 95 

0. 05 3 
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[0212] ^1feMB23 

m^^MW^^-^^^y^^mm^iha Sr ) (Mn Ni )0 i90mol%Zr 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

O -10mol%Sc O <!r(CeO ) (Sm O ) X-m^in^±V^J^^^m\:,^i&.T 

2 23 2 0. 8 23 0. 1 

^ (La Sr ) (Mn Ni )0 /gOmoiyoZrO -10mol%Sc O /(CeO 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 2 

) (SmO) tyfi'to):dmMitm-V50/^25y25tfj:^X^iZ.m^Vfch(D^m 

0. 8 2 3 0. 1 

V^/Co (La Sr ) (Mn Ni )0 . 90mol%ZrO -10mol%Sc O ^Dct 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

t>*(ceo) (SmO) ^itm^x^i'^mi^fch(D^BMm^u 1300X: 

2 0. 8 2 3 0. 1 

[0213] mmmB24 

m^^W.^-^V^ry^:^'^^^(La Sr ) (Mn Ni )0 i:La Sr G 

0. 75 0. 25 0. 98 0. 95 0. 05 3 0. 8 0. 2 

a Mg OXm^n^y>'i$''^:ffU—h^mit!^iSX~fAl^ei Sr ) (Mn 

0. 8 0. 2 3 0. 75 0. 25 O. 98 0. 9 

Ni )0/'La Sr Ga Mg O t^-to)7!)mMitmX50X50J,Zfj:^X^\,:i 

5 0. 05 3 0. 8 0. 2 0. 8 0. 2 3 

li-a^L/c^^cDSrfflV^fCo La Sr Ga Mg O La O , SrCO , Ga O , Mg 

0. 8 0. 2 0. 8 0. 2 3 2 3 3 2 3 

[0214] ttmmB4 

m^MM^^y^^yi^:^W.^^iha St ) MnO /90mol%ZrO -lOmol 

0. 75 0. 25 0. 98 3 2 

%Y o =5oy5oimmit)tfj:^^oim^vfc:Lti^m-immmBitmmi^\^x 

2 3 

[0215] a-MMBB 

M'^^fl;i4-fe^S:5/iJ^^S^^(La Sr ) MnO /90mol%ZrO -5mol% 

0. 75 0. 25 0. 98 3 2 

sc o -5moi%Y o =5oy5oimAit) tf£^xoi^m^vfc:Lt&^m'immmBi 

2 3 2 3 

[0216] iA-MMBG 

m^mM^-^^S.^y^:^m^^(J^a Sr ) MnO//(CeO) (SmO) 

0. 75 0. 25 0. 98 3 2 0. 8 2 3 0. 1 

= 50y50tfJ:^Xoi':.M'^VfCo (CeO ) (Sm O ) fi. Ce, SmO#^(Z)5^M 

2 0. 8 2 3 0. 1 
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mmf)^h->^^m%:m\^^x^ttmK^mmu i2oo'CTf^«!fSbfcm (La sr 

0. 75 0. 

25 0. 99 3 

[0217] i^mmB7 

m^mMi±±9^^y:^:^mm^(Xa Sr ) MnO /90mol%ZrO -lOmol 

0. 75 0. 25 0. 98 3 2 

%Sc O XiCeO ) (Sm O ) =50X25X25tfj:^^0i^m^l'tch(D^m\f^ 

23 2 0. 8 23 0. 1 

fCo (La Sr ) MnO . 90mol%ZrO -10mol%Sc O *3j;I>*(CeO ) ( 

O. 75 0. 25 O. 98 3 2 2 3 2 0. 8 

Sm o ) ^^^^ttmi,^xv)Yfmvt:.h<D^nmm^u i3oox:xmmvfc^t 

2 3 O. 1 

[0218] Jrbi^MBS 

U^mM^-^y^^yi^:^M®^il.a Sr ) MnO /La Sr Ga Mg 

0. 75 0. 25 O. 98 3 0. 8 0. 2 0. 8 0. 2 

O =50/50{C/j:5J:5^-il'D'L/cit>(^^fflV^/Co La Sr Ga Mg O fi. La 

3 O. 8 0. 2 0. 8 0. 2 3 2 

O , SrCO , Ga O , MgO^^|Bm^lC/ji5J:5t-BB'a'L. ^-zV^/W-eM-^^. 1 

3 3 2 3 

[0219] iiamsw^t^i^ 

[^19] 
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mmtn 


(mV) 


^ii£^B 1 


(Lao . 7 6 Sro .25)0.98 (Mno . 9 6 Nio . 0 s )03 
/90 mol%ZrO2 -10mol%Sc2 03 = 5 0/5 0 


25 


lli(60OB2O 


(Lao . 7 E Sro .25)0.93 (Mno . 9 s Nio . 0 6 )08 
/SO mol%Zr02 lOmol%Y2 0a =50/50 


50 


mmmB2i 


(Lao . 7 5 Sro . 2 6 )o . 9 s (Mno . 9 s Nio . 0 5 )0a 
/90 mol%Zr02 -5mol9^Y2 03 -5mol%Sc3 03 =50/50 


35 


mmmB22 


(Lao . 7 6 Sro . 2 5)0. 9 s (Mno . 9 s Nio . 0 b)09 
/(Ce02)o.8(Sm2 03)0.1 


25 


ll%0>|B23 


(Lao . 7 6 Sro . 2 5 )o . 9 s (Mno . 9 5 Nio . 0 s )03 /90 mol% 
Zr02 ■ 10mol%Sc2 O3 /(Ce02 )o . s (Sm2 O3 )o . 1 


20 


ll£&^B24 


(Lao . 7 6 Sro .25)0.98 (Mno . 9 5 Nio . 0 5 )0a 
/Lao . 8 Sro . 2 Gao . s Mgo .203 = 50/50 


40 




(Lao . 7 6 Sro . 2 5 )o . 9 8 MnOs 
/90 mol%Zr02 •10mol%Y2 O3 =50/50 


105 




(Lao . 7 5 Sro . 2 6 )o . 9 8 MnOs /90 mol% 
Zr02 ■5mol%Sc2 03 ■5mol%Y2 03 =50/50 


96 




(Lao . 7 5 Sro .25)0.93 MnOs 
/(Ce02 )o . 8 (Sm2 O3 )o . 1 =50/50 


75 


it^mB7 


(Lao . 7 5 Sro . 2 5)0 . 9 8 MnOs /90 mol%Zr02 -10mol% 
Sc2 O3 /(Ce02 )o . 8 (Sm2 O3 )o . 1 =50/25/25 


79 




(Lao . 7 6 Sro . 2 5 )o . 9 8 MnOs 
/Lao . 8 Sro . a Gao . s Mgo . 2 O3 =50/50 


150 



[0220] ^m4^>mn-ii^^-t^wm-ti.xYsz, scysz, -^vc^j^^^mmit^. sszt 
[0221] ^snjim^y^Mmmumma^i^m 

La Sr MnO m.^Xm^tl^ST^m^^'^tcy>'^>"^>:ff'r^h 

0. 75 O. 25 3 
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[0222] (2)^n.mmmRjt^m(Di^m 

m—icm^^tltcmtU ^(Dm.f^:^SXXJ^'t<DmAitW. (La Sr ) (Mn 

0. 75 0. 25 0. 95 

Ni )0 /90mol%ZrO -10mol%Y O =50/50t?fe5^><^S:I^MbTffiV>;rc 

0. 05 3 2 2 3 

o La. Sr. Mn. Ni. Zr*5j;OT(^^>Sr <7)m^±S7fC^?^MV>T. ms&mm^ti:^^ 

fco :i(7);^^y-sr. ±-vmmi^fc^^mxwm^'m5mm., mmi. 5mm. 

[0223] (3)lt«f®(^^9y-f^^: 

«j^W(D#3(Sf^YSZiL. -^(Z^m^figOmoiroZrO -10mol%Y O irbfc Zr. 

2 2 3 

[0224] i4)mnm(DYfm 

[0225] (5)mMiJ«12iSJ^:jS(7);^7y-'(ti^ 
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mnmmmRit^m<Dun^^ioyssztu 't(Dmmt,Niox (zro > (sc 

2 0. 90 2 

NiO/(ZrO ) (Sc O ) =20/80^. 50/50(^2=tt|gtrf^S5lUfCo ^i^n 

2 0. 90 2 3 0. 10 

^^^y— <D5|^^{:j;70mPas-t?*i>ofCo 

[0226] (6) mmMwmR^tM (D^m 

2 O. 

(Sc O ) = 20/80 (S|2^)(&^=S0. S3 J;!)?!^ 50/50 (^F^JKl^^O. 

90 2 3 0. 10 

5 M m) ^JIi(C;5fe|^b/Co MJP mi^m) \t.lO u m^bfCo 
[0227] (7)M^^(D;^^y-f^®l: 

*^5|Sfa<^^5|Sf^NiO/YSZtU^<^*lAfe{*NiO/(ZrO ) (Y O ) irbfc 

2 0. 90 2 3 0. 10 

2 0. 90 

^^M(^i5'7-/^)500fi*lH5. ^'W^y— (^^/^-fer/Vn->?:)20m»$|3. r^-flC^J 

;ru-h) ia»gp. ^^xmmm (dbp) sma^^^^ufc^. -t^mwi-x^^yv 

—^mmi^f^o rO>?.^y— 0)te^(4250mPasl?feofCo 
[0228] (8)jS^)|Sf;^Of^M 

±is (6) T^«LfcBMiJ®^^s^£^ii±j' JilH (7) -eMufc^^y-^^^y- 
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[0229] i9)4>'$'—=i^i^^—(Di^m: 

la^La Ca CrO X'm^tl^Ca^mM^'^tzyl^^>^t2'^^h(D'^ly'^—=i^^ 

0. 70 0. 30 3 

{i40jum^feofco 
[0230] i:ki^^ilB9 

^M.MM.BRl^MtL'X. m.^. MAitTi^l^a Sr MnO /90mol%ZrO -1 

0. 75 0. 25 3 2 

Omol%Y O =50y50Xh^h<Dtl.tCo La. Sr. Mn. Zr:ioJ;tAr<^)#-<r Ofi^®? 

2 3 

[0231] SX±(DXoi:iL-XWhtifcmnmM\^<:>\^^X. «^M«JN-Mco^®tc:*5tt5 
[^20] 
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(xlO lOms iPa 0 


MnM 
(wt%) 


(V) 


mMmB25 


6.5 


2.9 


0.57 


Jt^^iJB 9 


6.5 


5.5 


0.48 



[«21] 





(V) 


1000 
(V) 


1500 ^r^^ 

(V) 


2000 1^^^ 
(V) 


40000 

(V) 


112609 B 25 


0.57 


0.57 


0.57 


0.57 


0.54 


it«!t0!IB9 


0.48 


0.48 


0.48 


0.475 


0.38 



[0232] m7i,a-i4oooommm(DmMmitL^^-r:d^^tii^mmM<Dmm-m.mtL-x:^i^h 

[0233] i^r. ^M.mmmRjt^m(Dm^i^-o^^xmmvfco 
[0234] mmmB26 

[0235] mWMB27 

^Hmmms.}t^m<Dm^^5nmtL.ti:it&.^nmMmB25tmmi::.\^x^ mm- 

[0236] ^jife^ilB28 

[0237] mmmB29 

^%mmmRit^m(Dm^^50umtvfczt&.^nmmmB25tmmi^\.x. m 
mmm^mtt-o 
[0238] mmmB-iQ 
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m22] 









MnM 








(xiQ iOms iPa O 


(wt%) 


(V) 




30 


6.5 


2.9 


0.57 




3 


17.0 


3.0 


0.52 


^«§«?!|B27 


5 


12.5 


3.6 


0.55 


^JfeC?!lB28 


20 


7.7 


3.1 


0.57 




50 


4.4 


2.8 


0.56 


II:SEI>0!IB3O 


55 


3.8 


2.8 


0.53 



[^23] 





(V) 


1000 

(V) 


1500^^^ 
(V) 


2000 
(V) 


40000 mfs 

(V) 


MMMB 1 


0.57 


0.57 


0.57 


0.57 


0.54 


IIM0IIB26 


0.52 


0.52 


0.52 


0.52 


0.49 


mmmB27 


0.55 


0.55 


0.55 


0.55 


0.52 


mmmB2B 


0.57 


0.57 


0.57 


0.57 


0.64 


mmMB29 


0.56 


0.56 


0.56 


0.56 


0.53 


mmmB3o 


0.53 


0.53 


0.53 


0.53 


0.50 



[0240] mtii±mi3xxj^mp<^m(Dm^^h. ^^mmmR}t^m(om^5-5o tx 

[0241] ^nmmmR}t^m(Dr.m^[:(D^m 

f^~<D^^mmmSi}t^m(Dm^SSZtV. ^(Dm^{*90mol%ZrO -lOmol 

2 

%sc o tut. zr> sc(D^^<Dmmm.7i(.mm^m\^^x. mmm.j^i^^j:hxoizm 

2 3 
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[0242] mmm^^2 

[0243] g^jfe^ilB33 

[0244] ^MIB34 

[0245] ^jfeMBSS 

[0246] ^1ife#ilB36 
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[«24] 





II— CD 


(xloiomsiPaO 


M n 
(wt%) 


M nM 

(wt%) 


(V) 




0 


6.5 


8.0 


2.9 


0.57 




10 


1.3 


3.3 


1.9 


0.64 


I^Jfi«?'JB32 


3 


0.8 


6.2 


2.8 


0.58 




5 


1.0 


4.5 


2.5 


0.61 


|||(|0!|B34 


30 


2.8 


2.2 


0.9 


0.65 




60 


10.0 


0.9 


0.3 


0.61 




55 


17.5 


0.6 


0.2 


0.57 


jtiiiE0iiBg 


0 


6.5 


10.5 


5.5 


0.48 



[^25] 





(V) 


1000^^^ 
(V) 


1500^^^ 
(V) 


2000 
(V) 


40000 ^rs 

(V) 


mm,mB2h 


0.57 


0.57 


0.57 


0.57 


0.54 


^0fB31 


0.64 


0.64 


0.64 


0.64 


0.61 


^SS5«^JB32 


0.58 


0.58 


0.58 


0.58 


0.55 


IIH0I1B33 


0.61 


0.61 


0.61 


0.61 


0.58 




0.65 


0.65 


0.65 


0.65 


0.62 


Hlfilf^BSS 


0.61 


0.61 


0.61 


0.61 


0.58 


mmmBz^ 


0.57 


0.57 


0.57 


0.57 


0.54 



[0248] m:::-<D^mmmm^i^^m^mmc-:isf)>Bi<. m^^b^b-^o u mcDf^mTij^^'oBt.i. 
[0249] &.r.mm^(Dmm^-^\^^xnmvfco 

[0250] ^jfeMB37 

nMM(DW^^ScYSZt\^. ^cD#£^(i90mol%ZrO -5mol%Sc O -5mol% 

2 2 3 

Y O irLfCo Zr. Y. Sc(D^>!r <^)5i®?±&7K^^^^^V>-C. IfflBa^tc/^SaiptC^ 

2 3 
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[0251] mmmB38 

mmU(Dm^SSZtU ^(Dm.f^it90mol%ZTO -10mol%Sc O tl.fCo Zr. 

2 2 3 

[0252] mmmB39 

mMM<Dm^^. ilM90mol%ZrO -10mol%Sc O (DSSZ, *3J:D«iia^90mo 

2 2 3 

l%ZrO -10mol%Y O (DYSZtVfCo ^^{Rijm®SJ^?Ji<^)^®±tvlYSZ^;^7y 

2 2 3 

—=1— bjfeT'^MLfc^. Ysz^®_h{3:ssz^;=^7y— 3— h^-e^l^b. 1400^: 
[0253] mmmBAo 

WMU<DUP^^. m^90mol%ZrO -10mol%Sc O OSSZ, *5j;t;«m^90mo 

2 2 3 

l%ZrO -10mol%Y O (DYSZtVfCo ^^#JS1?iRJ^:jiO^B±tCSSZSr^7y 

2 2 3 

— ='^h^-e^j^ufc^. ssz«s±(cYSz^;^^y-=i— hfi-rj^Kl^U ^e^f^YS 

[^26] 













(xiQ iOms iPa O 


(wt%) 


(V) 


^Ste^JB25 


6.5 


2.9 


0.57 


mmmBS7 


5.7 


2.7 


0.60 


mmmB^s 


11.3 


2.1 


0.61 


mmmB39 


6.5 


2.1 


0.61 


mmmBAo 


6.8 


2.0 


0.62 



[^27] 
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(V) 


1000^^^ 
(V) 


1500 
(V) 


2000 
(V) 


40000 

(V) 


SIJ(6e?!|B25 


0.57 


0.57 


0.57 


0.57 


0.54 


mmmBai 


0.60 


0.60 


0.60 


0.60 


0.57 


II1I0IIB38 


0.61 


0.61 


0.61 


0.61 


0.68 


IIJS0IIB39 


0.61 


0.61 


0.61 


0.61 


0.58 


|ini^B40 


0.62 


0.62 


0.62 


0.62 


0.59 



[0255] m.mmcx 

^^^Sr. La Sr MnO *l^-e*$:h^Sr^@^$^fc^>'i5':^-^>';;5f-:>-^b 

0. 75 0. 25 3 

[0256] {2)mmwmmm.^^M{%-(T^m)(D\'m 

m—(Dm^. (La A ) MnO tYSZt^i^—KM^^^tlfcmtl^. ^(DB-^iS^U 

1— X X y 3 

^(DMMit^i)K La Sr MnO /90mol%ZrO -10mol%Y O =50/50 

0. 75 0. 25 3 2 2 3 

T'fc5ti^^)S^mi^UTMV^f^lo La, Sr, Mn, Zrdo J:rJ«Y(D^>!r (D5g^*t7K^?^Srffl 

tib/Cc r:(^>^^y— JteSfilOOmPasT'fcofCo ro;^^y— ^^^^^^^$:(^@ 
15mm. ^ffl. 5mm. ^5Sl:S400mm)^®±t^>^7y— h^T^MLfc^f^l 
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[0257] (3) ^%mmmR!t^m m-(Dm) (r>^n 

HZKD^O^JfSf^SSZ^L. ^(7)*l^fi90mol%ZrO -10mol%Sc O ^UfCo Z 

2 2 3 

[0258] (4) mmn(D:^y]}-i^m •. 

mMn(OUn%:YSZtV. ^Oi|a^{i90mol%ZrO -10mol%Y O ti.fCo Zr, 

2 2 3 

#LT;^^y— ?rM»tb/Co :icD>^7y— *fe^f*140mPas-efeofCo 

[0259] {^)mMW(DY^m: 

[0260] {Q)'m\mwmm.jtm<Dy^yd—Yfn 

mnmmm^jt^mo:>m^iiio/ss>zt\^, ^<Dm.m~^. mo/ (zro ) (sc 

2 0. 90 2 

3 0. 10 

O/UrO ) (Sc O ) =20/80^. 50/50(D2aS^f^Mb. 

2 O. 90 2 3 0. 10 
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— 0*6S(*70mPast?&ofCo 

[0261] {.7mPcmwmR^:^^m(o^m: 

3— hfetCj;i9«j|?^g_b^NiO/(ZrO ) (Sc O ) = 

2 0. 90 2 3 0. 10 

20/80(0. 5 Mm), 50^/50(0. 5 ^ m) c^jlfilCl^l^bfCo M^(j^^^)J*10/zm 

[0262] (8)»4®C»^^y-f^M: 

jSJ|S|-®<^#5|SftrNiO/YSZ^b, ^(^m^fiNiO/CZrO ) (Y O ) tVtz. 

2 O. 90 2 3 0. 10 

0 Ni. zr. *5J;TJ«Y#>!ir(^5^^J^7K^^^>fflv>-c. MIBm^tc;^e;5J;5{cM'a'bfc# 
. i>':=L!>^^;!)P;t?tJ^$i^^, ?ti^i^i:±^^?^?r^ilbfc:^. $f,t^f^^a^itb. 

J|^@^0J#Pb/c=^il;|Sj-^#/Co laj5fe*3^J;t/^(7)m»l:l:^{iNiO//(ZrO ) (Y o 

2 0. 90 2 

3 O. 10 

^ (a^^y^/U) 500fi»fP> /^-r^-iJ^- 20fi»g|S. ^^flC^J (/"Ky 

[0263] (9)^5|SM!B<^<tM 

[0264] (lO)-r:^^— ='^i5^i?— (Df^j^: 

M^^La Ca CrO X^^tl^Ca^^^^'^tcy:y'$''y^vt^^}>(D4>^—=t 

0. 70 0. 30 3 

:^^^^-^ifmi^tco mmmi^m^^xi'^mm. m^m^mvxmco '^^ibtvtmm 
MHi-cfcofco c(^*&^40M*iH5Sr. mmi^i^y—^^) looa* 
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[0265] iA^mmci 

rO -10mol%Y O ibfCo Zr. Y(D#^<^?^^ife7K^?^^fflV^T. BUlSm^}-^.? 

2 2 3 

m^l400X:xmf^^'^fCo i¥${i30/xm-CfeofCc ±|Ei^AiJ1>(i|IW!lCl^lII#f^ 
[0266] iJrMmC2 

^%mmmR}t^m^ii^a a ) Mno tYsztm—icm^^tir^mtv. m^*5 

1— X X y 3 

^■(^^(DmAit^ii. La Sr MnO /90mol%ZrO -10mol%Y O =50/ 

0. 75 0. 25 3 2 2 3 

:i(D;^7y— ^ASf^ioomPas-efeofco ^(Dy^^v—^. ^nm^wi^mm±i^^y 
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[0267] ttmmcs 

^%mmmRJt-m%:(La a ) MnO t—m^iCeO ) (Y O ) T'^^H-S 

1— X xy 3 2 0. 823 0. 1 

±]}^J^^^mitmm~Km^^tltim(Ur. (La a) MnO /(CeO ) ( 

1-x X y 3 2 0. 8 

Y O ) t^-to )t\^. ^tDm^ioj:U«^<^fi»Jt^;05^ La Sr MnO /(Ce 

2 3 0. 1 0. 75 0. 25 3 

O) (YO) =50/50-e&5t><^<l:|^]^UT>ffiV>/CoLa Sr MnO tdo 

2 0. 8 2 3 0. 1 0. 75 0. 25 3 

2 0 

1200X:xmf^m^m\^fcLa Sr MnO mT^^tSXXJ^iCeO ) (Y O ) 

O. 75 0. 25 3 2 0. 8 2 3 0. 1 

[0268] i:hi^MC4 

[0269] i^±<7)j:5}-bT#btLfcj!^j|si-mmj-ov>T. mmw(Dmp^mmcommi^isiir^ 
T(Dm^i^^^ti^m'oxh^rco 

[^28] 
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(xlO'iOms'iPaO 


Mnfi 


(V) 


mmm c i 


1.8 


2.8 


0.61 


&mm c 1 


3.0 


4.8 


0.40 




6.5 


5.5 


0.48 




210 


0.1 


0.41 


itmm C 4 


17.5 


4.8 


0.54 



m29] 





(V) 


1000 mm"^ 

(V) 


1500 
(V) 


2000 
(V) 


40000 mm 

(V) 




0.61 


0.61 


0.61 


0.61 


0.58 


itmmc 1 


0.40 


0.40 


0.40 


0.395 


0.30 


j±.mmc2 


0.48 


0.48 


0.48 


0.475 


0.38 


itmmc 3 


0.41 


0.41 


0.40 


0.38 


0 


itmmc 4 


0.51 


0.51 


0.51 


0.505 


0.41 



[0270] ^%mmmR}t^m<Dmr.(Dm(Dmiimz^\^^xu.mi.ti, 

[0271] mmmG2 

[0272] mmmca 

[0273] mmmcA 
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[0274] mmmc5 
[0275] mmmce 

mmx^tm. iA3ox:x>m^^^ft^t^mtmmmc\mm\z.vx. mPcmm: 
[0276] mm.mc7 

[0277] ^^x_h(DJ:5^^bT#^nfc»4«m^cov^T. mMn(0'mPrmm\(D^m\^^^-f^ 





(/UTO) 


(%) 


(xiQiomsiPai) 


MnS 
(wt%) 


(V) 


mmm ci 


2 


14 


1.8 


2.8 


0.61 


mm^c2 


0.2 


6 


1.5 


2.3 


0.61 


mmmc3 


0.1 


3 


1.1 


4.0 


0.60 


mmmc4 


0.08 


2 


0.6 


4.6 


0.55 




5 


25 


3.2 


3.5 


0.60 




10 


40 


8.5 


3.2 


0.60 


mmmci 


12 


43 


14.5 


4.4 


0.55 
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[^31] 





1 

mmmim 

(V) 


1000 \^m^ 

(V) 


1500 

(V) 


2000 iNr^^ 

(V) 


40000 ^rm 
(V) 


11%^ CI 


0.61 


0.61 


0.61 


0.61 


0.58 


mmmc2 


0.61 


0.61 


0.61 


0.61 


0.58 




0.60 


0.60 


0.60 


0.60 


0.57 


mmmcA 


0.55 


0.55 


0.55 


0.55 


0.51 




0.60 


0.60 


0.60 


0.60 


0.57 




0.60 


0.60 


0.60 


0.60 


0.57 


mmmci 


0.55 


0.55 


0.55 


0.55 


0.51 



[0278] mmMm<D:ffy^mMw^^itm-r^tmMm5—7-x?n0^i.\^^Q^2. sxio ms~ 

»ilCl-4{iJ:«9^^bV>Q^2. 8X10"'°ms"'Pa"'T'fc§o mmM(D:^^m}M^^ 

[0279] i^T. ^MmmmR!t^m(Dm=-(Dm(Dm^i^^^^xumL.tio 
[0280] mmmcs 

o 

[0281] •mmmc9 

o 

[0282] ^jffe^lClO 

mr.(Dm(Dm^^30;xmti.ti:itum^mmmcitmmi^vx. mnmm^m 
[0283] mmMci 1 
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[0284] mm.mci2 
m32] 







(xlO-iOms-iPaO 


MnM 
(wt %) 


(V) 


mmm c i 


10 


1.8 


2.8 


0.61 


mmmcQ 


3 


0.3 


4.4 


0.55 


mmm c 9 


5 


0.8 


3.9 


0.59 


mmm CIO 


30 


2.8 


1.2 


0.62 


mmm en 


50 


10.0 


0.3 


0.60 


mMm C12 


55 


17.5 


0.2 


0.55 



[«33] 





(V) 


1000 mm^^ 

(V) 


1500 mmm. 

(V) 


2000 mmm 

(V) 


40000 mm 

(V) 




0.61 


0.61 


0.61 


0.61 


0.58 


mmmc8 


0.55 


0.55 


0.55 


0.55 


0.51 




0.59 


0.59 


0.59 


0.59 


0.56 


mmm cio 


0.62 


0.62 


0.62 


0.62 


0.59 


Mt&m cii 


0.60 


0.60 


0.60 


0.60 


0.57 


mmm ci2 


0.55 


0.55 


0.55 


0.55 


0.52 
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[0287] j^T> ^^Mm^^S^S®<D||-(^)Ji^c^3^tSJ¥$^^:ov^TK®^b/co 

[0288] mmmci3 

[0289] ^l^mCAA 

[0290] mmmc\B 

[0291] mmmc\& 

[0292] ^jifeMC17 

[0293] u±.(Di:o\z^^xmhi^lfcMnmM\z.^\i^x. mmm.(Dmmmm(omMKmir^ 

[^34] 





(>wm) 


(xloiOmsiPaO 


Mnfi 
(wt %) 


(V) 


HJfg^?!! C 1 


20 


1.8 


2.8 


0.61 


%mm C13 


3 


4.0 


4.5 


0.55 


Ulte^J C14 


5 


2.5 


4.0 


0.58 


^fiS«?!lC15 


30 


1.5 


2.7 


0.61 


nmm cie 


50 


2.8 


2.5 


0.59 




55 


4.0 


2.4 


0.55 
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[^35] 





(V) 


(V) 


(V) 


(V) 


40000 mm 

(V) 


111100 CI 


0.61 


0.61 


0.61 


0.61 


0.58 


mm0i C13 


0.55 


0.55 


0.55 


0.55 


0.51 


mmm ci4 


0.58 


0.58 


0.58 


0.58 


0.55 


mmm cis 


0.61 


0.61 


0.61 


0.61 


0.58 


mmm cie 


0.59 


0.59 


0.59 


0.59 


0.56 


mmm cn 


0.55 


0.55 


0.55 


0.55 


0.52 



[0294] i^A_b(^J:<9. 0— CD® iZ:^if^m^tVX5—50 n m0^ia;65^«9^*UV ^^Lir^O^^ 

[0295] i^^Ts ^%mmmB.mm(Dm--(Dm^^x:^m~<DmK^n:bun-^^^xu^ 

[0296] ^»ilC18 

^z:oSc7)#5|Sf^ScYSZi:b. i|a^Sr90mol%ZrO -5mol%Sc O -5mol%Y 

2 2 3 

[0297] lijifeMC19 

1— X X y 3 

^(7)M*it^;a5La Sr MnO /'90mol%ZrO -10mol%Sc O =50/50 

0. 75 O. 25 3 2 2 3 

[0298] ^jifeMC20 
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<^JiSr(La A) (Mn Ni)0 tSSZtm—izm-^^^fcmtl.. ^(DWl^ 

1-x X y 1— z z 3 

^XXf^(DmM^ii:^7!)^(ha Sr ) (Mn Ni )0 /90mol%ZrO -lOmol 

0. 75 0. 25 0. 95 0. 05 3 2 

%Sc O =50/50-T?fc-5ti0^1^®{bT^V^fCo La. Sr. Mn. Ni. Zr. :^oJ;t;^Sc 

2 3 

[0299] ^jfe^ilC21 

H— OJi^(La A ) (Mn Ni )0 tScYSZ:dm—li^U^^tlfcmtU 

1— X X y 1— z z 3 

#l^*3<tt;^^<Z)M»M:^;65(La Sr ) (Mn Ni ) O //90mol%ZrO -5 

0. 75 0. 25 0. 95 0. 05 3 2 

mol%Sc O -5mol%Y O =50/50-efcSt)(7)Sr|iMUTfliV^f^:o La. Sr. Mn. 

2 3 2 3 

Ni. Zr. Y. *3j;D«Sc(D#^(D5^m:i:7K^l^^fflV^-C. tij|Smfife(-/^5J:5t-M'^ 

[0300] J^>^_h<Dj:5^-bT#pJt^fc:;^;^s^«?til^cov^T. «^««5|sfWiJ(Z)^®tc:js{t5 
[«36] 





(xlO-iOmsiPaO 


MnS 
(wt%) 


(V) 


HJfe^J C 1 


1.8 


2.8 


0.61 


mi^J C18 


1.0 


3.0 


0.61 




2.4 


2.4 


0.64 


msm C20 


1.8 


1.5 


0.69 


iiite«?ijc2i 


1.0 


1.7 


0.68 



[«37] 
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(V) 


1000 i^m'x. 

(V) 


1500 
(V) 


2000 
(V) 


40000 mm 

(V) 




0.61 


0.61 


0.61 


0.61 


0.58 


mmm cis 


0.59 


0.59 


0.59 


0.59 


0.56 


mmm ci9 


0.64 


0.64 


0.64 


0.64 


0.61 


mmm c2o 


0.69 


0.69 


0.69 


0.69 


0.66 


mmm C2i 


0.68 


0.68 


0.68 


0.68 


0.65 



[0301] «^^com^^::ov^T 

9MW<DU$\-^ScYSZtV. ^<Dmj^it90mol%ZTO -5mol%Sc O -5mol% 

2 2 3 

Y p tbfco zr. Y. sc(D^^(Dmmm.7i<.mm^m^^x. mmm.!^Kfj:^xoi^m 

2 3 

[0302] mmmc23 

mM'M:(DW^^SSZiil.. ^(Dm^f490mol%ZrO -10mol%Sc O tV1to Zr, 

2 2 3 

[0303] mmmc24r 

MM'M:(DU^^SSZ::^XXPfSZtV^ ■?:<Dm)5fefi90mol%ZrO -10mol%Sc O 

2 2 

*3j;t/90mol%ZrO -10mol%Y O ^rLfCo :ll^cOg^ffi±{v:YSZ^;^^y— 

3 2 2 3 

-hmx^mvtc'^. Yszmm±\^ssz^:^yv—=^—hmx}3^m.fco i4oot:t? 

[0304] '^mmc25 

mMU(DUn%:SSZ:irdXXfYSZtU ^<^)m^f:i90mol%ZrO -10mol%Sc O 
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*3j;U590mol%ZrO -10mol%Y O ibfCo <^S*ffi±t^SSZ?r;^7y— 

3 2 2 3 

[«38] 





(xlQiOmsiPaO 


Mnfi 
(wt%) 


(V) 


C 1 


1.8 


2.8 


0.61 


mmm 022 


1.6 


2.3 


0.63 


Hflg^fiJ C23 


8.5 


1.6 


0.64 


mmm C24 


1,8 


1.8 


0.65 


^jte^^y C25 


2.1 


1-6 


0.66 



[^39] 





(V) 


1000 
(V) 


1500 fif^^ 
(V) 


2000 
(V) 


40000 f^m 

(V) 


mmm CI 


0.61 


0.61 


0.61 


0.61 


0.58 


mmm 022 


0.63 


0.63 


0.63 


0.63 


0.60 


mmm 023 


0.64 


0.64 


0.64 


0.64 


0.61 


mmm C24 


0.65 


0.65 


0.65 


0.65 


0.62 


mmm 025 


0.66 


0.66 


0.66 


0.66 


0.63 



[0306] mmmpi 
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^M1?if*^ La Sr MnO mm^^£^Xoi^m'^VtiST^mM^'^fc9>^'$'>''^ 

0. 75 0. 25 3 

oo°c-ej^fife^fTV>, ^m.mxwi^ti.fc. ^<Dmiimii4uTo., ^it^«45%. 

[0307] (2)^^{|ij«@S^£:ji(D{tM 

1— X X y 3 

^*3j:t)«M*J:l:^:d5La Sr MnO /^90mol%ZrO -10mol%Y O =50/5 

0. 75 0. 25 3 2 2 3 

0-efc5^(?3^f|^b-CfflV^fCo La, Sr, Mn, Zr, *3j;tJ«Y(D#>er cDfig^J^TK^?^^ 

[0308] i3)mmw<^^9v—i¥m: 

mmWfDU^^YSZtU 90mol%ZrO -10mol%Y O X^^h(D^ 

2 2 3 

[0309] (4)mj|?K<^f^M 

MMLfc;^^y-^^^ftijmas^S^(^^ffitc, ^^y-a-hrfe^Mfe^b, i40o 
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[0310] (5) i^/i^=^=^r^^t^^^mmimt^h^i:^^iimm<oy^^v-i^m 

Omol%ZrO -10mol%Sc O tVfCo Zr, Sc<D^^ (Dm^&^^^^M^^X. HU 

2 2 3 

umtrmmi^fcWM^M^mco w-^^n^mto. 5nmx-h^±o ^(Dn^2omm. 

— ^te^{:i200mPas-efoofCo 

[03 1 1] (6) ^^;v=i=:.r^^n^^mmi\:,m^hf£^^^'^m(Dwm 

[0312] (7)^iiSf{|lJ«^Si^?®0>^7y-'f'^M 

mPMWm^^^m(r>UPc^}^iOXsszhl.. ^om^f^NiO/CZrO ) (Sc 

2 0. 90 2 

o ) „tbfco Ni. zr*5<};tj«sc^>«r (DmmM.imm^m\i^x^ mw^m^fjt^i^o 

3 O. 10 

/iZrO ) (Sc O ) =20/80^. 50/50(^2«^^f^i|SlbfCo ^i^Jffe^^ 

2 0. 90 2 3 0. 10 

[0313] (8)Bmijmiisj^^ji<z){^i^ 
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^^y-^— h&{Cj:>9#?L«^_h--NiO/(ZrO ) (Sc O ) (^mn^m = 

2 0. 90 2 3 0. 10 

20/^80 (0. 5 Ai m) . 50/50 (0. 5 /x m) (Omi^^m^fto mm mf^W itlO n m 

[0314] i2)mPtm(DP^v')-wm: 

mP(m(Dm^^iO/YSZt\^. ^(^^m^f^NiO/CZrO ) (Y O ) tVk. 

2 0. 90 2 3 0. 10 

m.^^um\^fz.^mM^"^tz.o m^*5j;t>*-t(Da»it^«Nio/ czro ) (y o 

2 0. 90 2 

) = 70/30-efo9 . ^mm^ii^2 n m-^feofco r (^)|J&7|?100m»gP^, 

3 0. 10 

^ 71^) 500fi»§|5. ^^^O^^— (ai^/U-fe/Un-;^) 20fi»gP, ^fSc^J (tKU 

-h) *3 j;r>*^M^j (DBP) saigB^^^Lfc^. -t^mwi^xp^^v-^k 

[0315] (10)BM(^<'^j|5l 

[0316] (ID^V^?— s^iJ^^J'— (Z^f^M: 

m^La Ca CrO -e^$tL5>Ca^@?^^-ltfc:9>'^>'i5'n-v-rh(D-r>-i5'— 

0. 70 0. 30 3 

ioom«g|5. ^^-f:/^— ;^)2fi*§p. :9-ic^J(7}^y:^:3^->3^^u:/ 

^P^m-g-b/c^. +:»-Jii^|iUT^^y-^«g]KU/Co w<D;^^y-3fe^{il00mPasT 
;^^#<?5/y$(*40 mt?fcofco 
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[0317] m.mmn2 

[0318] ^mmn3 

[0319] mmmr>4 

[0320] mmmuB 

o 

[^40] 





(xlO - Wms iPa 'i) 


(wt%) 


(V) 


mmmB i 


1.8 


1.5 


0.59 




4.4 


3.5 


0.54 


llll^JD3 


2.9 


2.8 


0.58 




2.8 


0.9 


0.58 




5.1 


0.5 


0.55 



[^41] 
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(V) 


1000^^^ 
(V) 


1500 mm^^ 

(V) 


2000 mm'ik 

(V) 


4UUUU f^mi 

(V) 


mmmD i 


0.59 


0.59 


0.59 


0.59 


0.56 




0.54 


0.54 


0.54 


0.54 


0.51 


mmmD 3 


0.58 


0.58 


0.58 


0.58 


0.55 




0.58 


0.58 


0.58 


0.58 


0.55 


mmmD 5 


0.55 


0.55 


0.55 


0.55 


0.52 



[0321] ur. ^iimm(D^mm. mum^m^mmvtco 
[0322] mmm\-D6 

Omol%ZrO -10mol%Sc O tVfCo Zr. Sc(D#^ (Z)5i^J&7K^?g;^fflV^i:> m 

2 2 3 

m.n^mmvfci^nBM^mfco ^i^n^mto. 3//m-efco/co ^<Di^m2omm. 
[0323] mmmu7 

Omol%ZrO^-10mol%Sc^0^iLfCo Zr, ScO^^c^m^it^Kj^l^^fflV^T. ttl 

nm^mmvfcmnBM^mc. ^i^n^mno. s^umT-fcofco ^(^*&7i52ofi« 
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:^yv—^mmn(Dmmi^. :^vv-=^—hm-v}^mu laso'c-ei^j^^iir^o #e> 
[0324] mmwi\nR 

Omol%ZrO -10mol%Sc O tVfZo Zr, Sc(Z)#>ir 05S^it7K^^^^fflV^T. til 

2 2 3 

9v—^mmM(Dmmi^. :^^v—=i—hmx^mu i4oox:x'm^^'&fc. 
[0325] mmmu9 

Omol%ZrO^-10mol%Sc^O^^Ufc:o Zr, ScC^)#>«r(D^f^^±t7K^^^^fflV^T^ tif 

v—^'mnm<Dmm\^. ^yv—='—hmxf^mu i4oo°cxm^^'^fc. mhtitc 

[0326] ^jjfe^lDIO 

90mol%ZrO -10mol%Sc O tX^fZo Zr, Sc(^#^ 05ig?ig7K^?^<lrfflV^-r. BU 
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v—^mm^(omMK. ^^^y-^-h^-c^ifeML. laso'CTj^^s^-frfco #e>ttfc 

#?LKJlc^i¥${i20/zm-T?fei9. ^I§i^«30%. #«?L^(il. 2nmXhofc. _t|E 
[0327] ^WilDll 

Omol%ZrO -10mol%Sc O tl.fCo Zr, Sc(D#^ (D5^^:^7K^^^^fflV^T. flu 

2 2 3 

mm^mm\^timnnm%:mco ^^i^m.^m^o. 2nmx-h<^fco ^(onMsomm 
^y-^«^l?®o^®{c. :^7y-=-hife-e^Mu i4oot:-t?j^^$-itfc:o #e>tT. 

[0328] ^jfeMD12 

t;?yw=inr^-^tp«:&M^^ki^;5*^''iS#?L®/i(75^j|sf^ssz^u. ^(^m^jis 

Omol%ZrO -10mol%Sc O bVtCo Zr. Sc(D^^ (DmW&M^^^m^^^X. t& 

2 2 3 

m.^^um\^fz.mMn^^Wz.o ^^i^m^mt.2umxhofco :i(Dn^2ommu 
v—^mmn(DmmK, :^^}}—=^—hmx^mu i4oo°cxm^^^'&tzo mhtitc 
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^1^^ 
(%) 


(>um) 


(xiQioms'iPaO 


MnJS 

(wt %) 


(V) 


^MMH 1 


12 


0.3 


1.8 


1.5 


0.59 


mmmii 6 


3 


0.1 


0.6 


3.3 


0.57 


mmMD 7 


8 


0.05 


1.5 


2.6 


0.58 


mmmT>8 


15 


0.8 


2.9 


1.4 


0.59 


mmmit 9 


20 


2 


4.1 


1.2 


0.58 




30 


1.2 


10.7 


0.8 


0.57 


HSfg^lDll 


2 


0.03 


0.5 


3.7 


0.53 




33 


2.5 


17.2 


0.5 


0.58 



[«43] 





(V) 


1000 

(V) 


1500 
(V) 


2000 mw^ 

(V) 


40000 i^ng 

(V) 


mmmi) 1 


0.59 


0.59 


0.59 


0.59 


0.56 


HiKg^D 6 


0.57 


0.57 


0.57 


0.57 


0.54 


mmmD 1 


0.58 


0.58 


0.58 


0.58 


0.55 


MMm'D 8 


0.59 


0.59 


0.59 


0.59 


0.56 


mMmT> 9 


0.58 


0.58 


0.58 


0.58 


0.55 


SI%^D10 


0.57 


0.57 


0.57 


0.57 


0.54 


^%^D11 


0.53 


0.53 


0.53 


0.53 


0.50 




0.53 


0.53 


0.53 


0.53 


0.50 



[0329] uy.^^nm<Dmm^-^^^xnmvf^ 

[0330] mmmni^ 

#"aMJiO#5|Sf^ScYSZ^b. •e(^m^{i90mol%ZrO -5mol%Sc O -5mol 
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%Y ojrufcio zr. Sc. Y<D^>if(Dmmmji(.mm^m\^^x^ mum.m^ts:^x^iz 

[0331] ^MID14 

#?LMJi<^$t»YSZiU. -=e(^)m^{*90mol%ZrO -10mol%Y O tbfCo Zr 

2 2 3 

[0332] nimmnB 

2 0. 8 23 0. 1 

[0333] ^^^±<^J;5^-bT#e>i^«5|s^«m^^ov^T. «i^««5|S|-MiJ(75*®(c:i3ttS 
[^44] 





(xiO'iomsiPaO 


(wt%) 


(V) 




1.8 


1.5 


0.59 




1.3 


1.7 


0.58 




1.3 


2.0 


0.56 


itnmB 5 


4.0 


0.2 


0.55 



[*45] 
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(V) 


1000 mm^ 

(V) 


1500^^^ 
(V) 


2000 
(V) 


40000 f^M 
(V) 




0.59 


0.59 


0.59 


0.59 


0.56 




0.58 


0.58 


0.58 


0.58 


0.55 




0.66 


0.56 


0.56 


0.56 


0.53 


tb®0!lD 5 


0.55 


0.55 


0.545 


0.54 


0.35 



[0334] ii^T. ^^^llJ«^ssJ^;:JiW5|sf}-ov^Tl^^Lfc„ 
[0335] mmmuiB 

^^mmMRJt^mnAl^a a) (Mn Ni)0 tSSZ:$Si^— tll^l-^^tLfcji^ 

1— X X y 1— z z 3 

V.^(Dm.^iSXU^(DmMi:t^:^^O^a Sr ) (Mn Ni )0 /90mol%Z 

0. 75 O. 25 O. 95 0. 05 3 

rO -10mol%Sc O =50/50-X?feS^(D^iraMUT>ffiV^fCo La, Sr, Mn, Ni, Zr 

2 2 3 

[0336] ^^;±oJ:5^-LT#bn/c»mm^-ov^-c, m^Ko^i|sf®ii!i(DS®{c4otts 

[^46] 





(xi0"msiPaO 


MnM 
(wt %) 


(V) 


HJts^ajD 1 


1.8 


1.5 


0.59 




1.8 


1.2 


0.66 



[^47] 
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(V) 


1000 

(V) 


1500 1^^^ 
(V) 


2000 (^mm^ 

(V) 


40000 1^^ 
(V) 


^M0iD 1 


0.59 


0.59 


0.59 


0.59 


0.56 




0.66 


0.66 


0.66 


0.66 


0.63 



[0337] ur. mmn(Dm0,^m^xm.m\^fco 
[0338] mmmpiG 

MMW(DU^i-tScYSZt]^. ^<7)#flJ55cfi90mol%ZrO -5mol%Sc O -5mol 

2 2 3 

%Y o^bfco zr. Y. sc(D^^<Dmmm.7i^mm^m^^x. wmmm^^^^XDiz 

[0339] ^jfeMDl? 

mMM(DW^nSSZt\^, ^(Dm^«90mol%ZrO -10mol%Sc O .tLfcio Zr 

2 2 3 

[0340] mmmms 

mmM(Dmt]^XnSSZ:i3^XfYSZtU ^omj^«90mol%ZrO -10mol% 

2 

Sc O *5j;TJ«90mol%ZrO -10mol%Y O tl^fCo ^%mmm!R}t^m(D^m±iZ. 

2 3 2 2 3 

ssz^;^9y— h&-C^i^Lfc^. SSZ*M-ht-YSZ^;^^y— h^fex-^^ 

[0341] mmmr>i9 

mMW:<DUm-itSSZ:}S^X^YSZtU ^(7)m^fi90mol%ZrO -10mol%Sc O 

2 2 

*5j:T^90mol%ZrO -10mol%Y O tl.fc, ^^mMm^Jt^m (Dmm±iZ.SSZ 

3 2 2 3 

^:^yv—=t-~hmx0.mL.fc^. sszmm±\z.Ysz^:^9v—^—h^x}^mu ^ 
hicYszm^±{^ssz^^^v-=^-hmxf^mi^fco (Dm^i4oox:x^mf^ 



wo 2005/015671 



84 



PCT/JP2004/011368 



[|g48] 





(xlOiOmsiPaO 


MnM 
(wt%) 


(V) 


mmmD i 


1.8 


1.5 


0.59 


mmmB 16 


1.6 


1.1 


0.61 




10.1 


0.5 


0.60 




2.7 


1.1 


0.63 




3.5 


0.9 


0.63 



[*49] 





(V) 


1000^^^ 
(V) 


15001^^^ 
(V) 


2000^^^ 
(V) 


40000 f^m 

(V) 




0.59 


0.59 


0.59 


0.59 


0.56 




0.61 


0.61 


0.61 


0.61 


0.58 




0.60 


0.60 


0.60 


0.60 


0.57 




0.63 


0.63 


0.63 


0.63 


0.60 




0.63 


0.63 


0.63 


0.63 


0.60 



[0343] mmmKi 

[0344] (D^n^mmmRft^m (^— ojs) <Di^m 

^— (??M(4(La A ) MnO tYSZ:;bm—l,Z.U-^;^tlfz.mXh'0. m^^^XJ^^ 

1-x X y 3 

<^fi»Jt^;65La Sr MnO /90mol%ZrO -10mol%Y O =50/50-efe 

O. 75 O. 25 3 2 2 3 

^h<Dt:mML.Xm\^^tCo La, Sr, Mn, Zr. :j3j;OTO#>ir (D5S^J^7K^-^^fflV> 
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1. 5mm. ^^J:400mm)^®±(^;^^y-=i-hr£T'^Mbfc^{C1400°CT'J^5g 
$^fCo H— ®jicD|Ha=S(*5 M m. ^Pt^«28%. J?:${i20/z mT?fco/Co 
[0345] (2)^^{|ljm<?iSJ^:Ji(^-(7)g)(Df^®i 

^-(^gfiSSZ^U. jia^{i90mol%ZrO -10mol%Sc O ^b/Co Zr. Sc<?D# 

2 2 3 

*®_hic;^9y— hfe-e^!felKUfc:^lC1400'C-ej^j^$-1^fc:o ||z:(^Ji©jM?L^ 
[0346] ^jifeME2 

o 

[0347] mmm-R^ 

[0348] ^life^ilE4 

[0349] mmm^s 
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Mnm 
(wt%) 


(V) 


mmME 1 


2.3 


1.1 


0.66 


mmmE 2 


4.2 


1.4 


0.64 


mmmE s 


2.6 


1.3 


0.66 




2.4 


0.7 


0.66 




4.6 


0.3 


0.65 



[1^51] 





(V) 


1000^^^ 
(V) 


1500 mm^4k 

(V) 


2000 f^m"^ 

(V) 


40000 mm 

(V) 


mmmE i 


0.66 


0.66 


0.66 


0.66 


0.63 


Mi&ME 2 


0.64 


0.64 


0.64 


0.64 


0.61 


MW&mE 3 


0.66 


0.66 


0.66 


0.66 


0.63 


^JI60JE 4 


0.66 


0.66 


0.66 


0.66 


0.63 


mm0iE 5 


0.66 


0.65 


0.65 


0.65 


0.62 



[0351] ^n.mmm5Lit^m<omr.(Dm(Dmiim^<:>\^^xm.m^tz.o 

[0352] l^jfe^ilE6 
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[0353] mmmK7 
[0354] mmmKs 
[0355] mmmK9 

[0356] ^IfeMElQ 
[0357] ^IfeMEl 1 

^Mbfc^. i45ox:xw^^'^tc:it&.^i-immmEitmmi^\^x. mmmm^ 

[*52] 
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(%) 


(xiQ - loms - iPa 1) 


MnS 

(wt %) 


(V) 


mmmE i 


2 


14 


2.3 


1.1 


0.66 


mmmE s 


0.2 


6 


1.3 


1.4 


0.66 


HiftB^iJE 7 


0.1 


3 


1.1 


1.4 


0.66 




0.08 


2 


0.6 


1.5 


0.63 


mmmE 9 


5 


25 


3.2 


2.5 


0.66 




10 


40 


8.5 


2.2 


0.65 




12 


43 


14.5 


3.3 


0.63 



[«53] 





(V) 


1000 ^p^^ 

(V) 


1500 ^ra^ 

(V) 


2000^^^ 
(V) 


40000 

(V) 


mmffiE 1 


0.66 


0.66 


0.66 


0.66 


0.63 




0.66 


0.66 


0.66 


0.66 


0.63 


mmmE i 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmE s 


0.63 


0.63 


0.63 


0.63 


0.60 


mmmE 9 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmEio 


0.65 


0.65 


0.65 


0.65 


0.62 


mmmEii 


0.63 


0.63 


0.63 


0.63 


0.60 



[0358] «^iia(^;^f^@il»^J:t:i^i-?>t||»ij9-ll-efW^bV^Q^2. 8X10"'ms"' 

[0359] jeiT> ^»ftijm®^i^^^f^0-<^)a«^;¥${-ov>-ci^aufco 

[0360] ^jfeME12 
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O 

[0361] mmmKis 

o 

[0362] mmmK^4, 

[0363] mmm^i5 

[0364] ^^^ilE16 

[0365] &.±(Dx^i:i]^x'^^htifcmnmm.K-D^^x^ mmn(Dmnmm(Dmmi:^i3i-f^ 

[«54] 





(//m) 


(xlO'iOmsiPai) 


MnM 
(wt %) 


(V) 


HH^JE 1 


10 


2.3 


1.1 


0.66 




3 


0.3 


1.5 


0.62 




5 


0.8 


1.4 


0.65 




30 


2.8 


0.7 


0.66 


II%0)JE15 


50 


10.0 


0.3 


0.65 




55 


17.5 


0.2 


0.62 



[|g55] 
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(V) 


1000^^^ 
(V) 


15001^^^ 
(V) 


2000 f^m^ 

(V) 


40000 mm 

(V) 


mmmE i 


0.66 


0.66 


0.66 


0.66 


0.63 




0.62 


0.62 


0.62 


0.62 


0.59 


mmmE 13 


0.65 


0.66 


0.65 


0.65 


0.62 




0.66 


0.66 


0.66 


0.66 


0.63 


mmmE 15 


0.65 


0.65 


0.65 


0.65 


0.62 


mmmE 16 


0.62 


0.62 


0.62 


0.62 


0.59 



[0366] &,r. ^M.mmmRft>m(Dm--<om(Dm^i^^\'^xm.fiki.tio 

[0367] mmmRi7 

[0368] mmMElS 

[0369] ^ifeME19 

[0370] ^jfe^ilE20 

[0371] ^lfe^lE21 

[0372] Je^_hoJ:5^-b■r#bi^/^lMmm^vlov^T. mMn(Dmnmm(Dmmi^^ii-^ 

[^56] 
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(.JUL m) 




MnS 
(w t %) 


(V) 




20 


2.3 


1 1 


0 

V . vJ\J 




3 


4.0 


3.3 


0.62 




5 


2.5 


2.6 


0.65 


mMmEi9 


30 


1.5 


0.8 


0.66 


mMmE2o 


50 


2.8 


0.4 


0.66 


mmmE2i 


55 


4.0 


0.3 


0.62 



[^57] 





(V) 


1000 ^r^^ 

(V) 


1500 f^m^ 

(V) 


2000 

(V) 


40000 H^m 
(V) 


mti&mE 1 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmEn 


0.62 


0.62 


0.62 


0.62 


0.59 




0.65 


0.65 


0.65 


0.65 


0.62 




0.66 


0.66 


0.66 


0.66 


0.63 


11110a E 20 


0.65 


0.65 


0.65 


0.65 


0.62 


mmmE2i 


0.62 


0.62 


0.62 


0.62 


0.59 



[0373] ^iLmm(D^^^. jiaa^gt-ov ^-ci^^ufco 
[0374] mmmK22 

niol%ZrO -10mol%Sc O tb/Co Zr. Sc(D^^ (Dm^^T^^ll^^m^^X. tulB 

2 2 3 

^^mrnvfcmnnM^mtco ^^i^n^mto. s/zm-efeoyto :i(Dmm2omm^ 
v-^mmn(Dmm\z.^ :^9v-=^-hmx-^mu i4oox:xmi^^'^fc, #^ti.fc 
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[0375] mm.mR23 

^^mmvfcWMmm^mtc. ^i^n^m^o. s^mT^feo/co rcoi^7K2om»§p 
v—^mnm(Dmmi^. y^^'j-^'-hw^xj^^mi.. i38o°cxm^^^fc. nhtitc 

[0376] #jifeME24 

mol%ZrO^-10mol%Sc^O^i:bfCo Zr, Sc(7)^>5r (D5^M:^7fc^?^SrffiV>T. MIE 

—^mMW(ommi^. :^vv—=^—hmxmmu i4oox:xm^^'itfco mhtitc^ 
Kmm(Dm^i-i. 20nmxm. ^mmi^i5%^ mum^o. sixmxh-otco ±ie 
&^m-immmEitmmi^\^x^ mmmm^mco 

[0377] ^jfe^t|E25 

inol%ZrO^-10mol%Sc^O^i:bfCo Zr, Sc(D#^ (D5^g?±g7K^?^^ffiV^T. tulE 
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. mm {:xL^^-/V) /^-O-^- (^^/Hr/Vn-;;^) SfiftSP. ^ffc^J ( 

-^nm'M.(omm\^. :^^y-3-hfeT'j5femb. i4oo^-ei^jg$-tirfco #btL/c#^ 

[0378] lljife^ilE26 

mol%ZrO -10mol%Sc O t\Jto Zr, Sc(7)#>!r (D^ii^i^7^<^?^^fflV^r. tGIE 

2 2 3 

. mm (^iS^y-zV) 100m*^> x^^r^-iJ^- {:x.^7V^;Vxi—X) 5fi»|fPx 5>tSc^flJ ( 

—^mM%(Dmm^. :^^})—^—vmx^m^. i35(fcxm^^'^tio n^titc^ 

[0379] ^1ifeME27 

mol%ZrO -10mol%Sc O ^LfCo Zr. Sc(Z)^>«r (D«i^it7K^?g?^fflV>-C. tdlE 

2 2 3 

^^mm^^fcmPci^^^mco ^^n^n\-i.o. 2Mm-cfeofco r<7)i&5i^3om»^ 
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[03803 ^lfe#iE28 

niol%ZrO -10mol%Sc O tl^fCo Zr. Sc<D#>«r (D5^M:^7K^IS^fflV^-C^ BUlE 

2 2 3 

-^mmM(Dmmi^. :^9v—=i-hmx^mu i4oox:xmf^^'^t^o #<btbfc# 

aKSOff^fi, 20^imXhV. ^m.m\-i32%, MKm^2. SumXh-^tCo -bIB 
[^58] 





(%) 




(xio -ioms iPa 0 


Mnfi 
(wt %) 


(V) 


mmmE 1 


12 


0.3 


2.3 


1.1 


0.66 


9lli0y£22 


3 


0.1 


0.6 


2.2 


0.65 




8 


0.05 


1.5 


1.9 


0.66 




15 


0.8 


2.9 


0.9 


0.66 




20 


2 


4.1 


0.7 


0.66 


|liiE0!lE26 


30 


1.2 


10.7 


0.4 


0.65 


i^ite0yE27 


2 


0.03 


0.5 


2.4 


0.62 




33 


2.5 


17.2 


0.3 


0.62 



[^59] 
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(V) 


1000 
(V) 


1500 Nr^^ 
(V) 


2000 f^m^ 

(V) 


40000 
(V) 


HJtefi^E 1 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmE22 


0.65 


0.65 


0.65 


0.65 


0.62 




0.66 


0.66 


0.66 


0.66 


0.63 


mmmB24 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmE25 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmE26 


0.65 


0.65 


0.65 


0.65 


0.62 


mmmE27 


0.62 


0.62 


0.62 


0.62 


0.59 


m.mmE28 


0.62 


0.62 


0.62 


0.62 


0.59 



[0381] i^xr. ^^mm.mRjt^m(Dm-(Dm^xxfm—(Dm(Dum^<>'^^xm^vfc. 

[0382] mmmR29 

H— (DJi^ScYSZtb^ •?:(7)*l^(*90mol%ZrO -5inol%Sc O -5mol%Y O 

2 2 3 2 

[0383] ^jfeMESO 

(Z)|g^(La A ) MnO ^SSZ;?)^^^— J::^i'g'$ixfc/i<bU ^(Dmi^^^XJP 

1--X X y 3 

•?:(^M*it^;i5La Sr MnO /90mol%ZrO -10mol%Sc O =50/50 

0. 75 0. 25 3 2 2 3 

T*fe'5t><^^flMb-r>^V^fCo La, Sr, Mn, Zr, *3j;tJ«Sc(D#>5r(7)5g^:^^?^^ 

[0384] mmmK3i 

^— <Z>®tr(La A) (Mn Ni )0 ^SSZ;$5j?|;— t^^-A.^tT//cJl^^U ^(^^^ 

1— X X y 1— z z 3 

*5cJ;U«-^(DM*it^;6nLa Sr )(Mn Ni )0 /90mol%ZrO -lOmol 

O. 75 0. 25 0. 95 O. 05 3 2 
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%Sc O =50/50-efcStjO^lijilbTMV^fCo La. Sr. Mn. Ni. Zr^oJ:X^Sc<^ 

2 3 

[0385] mmm^^2. 

H— Oii^CLa A) (Mn m)0 tScYSZtm—Km^-^-^fltzMtX^. ^<D 

1— X X y 1— z z 3 

M^*3j:tJ?^(^M*it^;55(La Sr ) (Mn Ni ) O /90mol%ZrO -5 

0. 75 0. 25 0. 95 0. 05 3 2 

mol%Sc O -5mol%Y O =50/50T*'5t>(D^MMbTfflV^fCo La. Sr. Mn. 

2 3 2 3 

Ni. Zr. Y. ^3j;TJ«Sc(D#>!r <Z)5^^:^^^ge^ffiV^T. tulE*l^{C7^^6J;5l-l^'^ 
[^60] 





(xiQiOmsiPai) 


Mnfl: 
(wt %) 


(V) 


mmmE i 


2.3 


1.1 


0.66 


mmmE29 


1.4 


1.3 


0.65 




2.6 


1.0 


0.69 




2.4 


0.8 


0.72 


^MmE32 


1.8 


0.9 


0.71 



[^61] 
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(V) 


1000 ms'^ 

(V) 


1500^^^ 
(V) 


2000^^^ 
(V) 


40000 

(V) 




0.66 


0.66 


0.66 


0.66 


0.63 


mmmE29 


0.65 


0.65 


0.65 


0.65 


0.62 


mmmE3o 


0.69 


0.69 


0.69 


0.69 


0.66 


mmmEsi 


0.72 


0.72 


0.72 


0.72 


0.69 


1126^ E 32 


0.71 


0.71 


0.71 


0.71 


0.68 



[0387] ur. ^iiwmiim<Dm\^<>\^^xm.mi^fco 

[0388] ^jfeME33 

{i90mol%ZrO -5mol%Sc O -5mol%Y O tbfCo Zr, Sc, Y(D^^(Dm^M 

2 2 3 2 3 

[0389] mmmK34 

Omol%ZrO -10inol%Y O tl.fCo Zr. Y<D^^(Dmmm.7l<Mm^m^^X^ tfflB 

2 2 3 

[0390] iA^mmEs 

mmntmnmwmRjt^mcDmi^iceo ) (sm o ) xm^n^-tv^j>>^m 

2 0. 8 2 3 0. 1 

^{t:^;e)^^?te5®^^jtfco ce. sm(D^^(Dmmm7i<.mm^m\^^x. mm%s.m^ 
mi^timnBM^mco ^mn^m-io. 5(imxm. ^m^idnsvo, mum^o 

m62] 
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(xiOiOmsiPaO 


(wt%) 


(V) 


mmmE i 


2.3 


1.1 


0.66 


mmmE33 


1.7 


1.5 


0.65 




1.7 


1.7 


0.63 


itmmE 8 


4.8 


0.1 


0.65 



[«63] 





(V) 


1000 mmm 

(V) 


1500 1^^^ 
(V) 


2000 mm'^ 

(V) 


40000 
(V) 


SIJ(E09E 1 


0.66 


0.66 


0.66 


0.66 


0.63 




0.65 


0.65 


0.65 


0.65 


0.62 




0.63 


0.63 


0.63 


0.63 


0.60 


tt^mE 8 


0.65 


0.65 


0.645 


0.64 


0.45 



[0391] &.r. mm«(Dm0.^^^xn^vtc. 
[0392] mmmR35 

nMW(DW^^ScYSZt\^, ^0#l^tfe{i90mol%ZrO -5mol%Sc O -5mol% 

2 2 3 

[0393] ^life#lE36 

m^Wc7)#)|Sf^SSZi:L. ^(7)ffi^fi90mol%ZrO -10mol%Sc O ^bfCo Zr, 

2 2 3 

[0394] ^jfe#lE37 
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mM'M:<DUn^SSZ:i^XXrfSZti.. ^om^fi90mol%ZrO -10mol%Sc O 

2 2 
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